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Glutaminyl based DP IV-inhibitors 

Field of the invention 

The present invention relates to the area of dipeptidyl peptidase IV inhibition and, 
more particularly, relates to glutaminyl derivatives, wherein the glutamin residue is 
bound in a peptide manner to a moiety which imitates the amino acid residue prolin, 
especially to a nitrogen containing moiety, pharmaceutical compositions containing 
said compounds, and the use of said compounds in inhibiting dipeptidyl peptidase IV 
and dipeptidyl peptidase IV- like enzyme activity, 

-ytfr • '*...'• • ' . ■ - ' • ' 

« . J 

Farther, the present invention concerns the metabolism of the glutamin residue of 
these glutamin based DP IV inhibitors, which are metabolized and inactivated 
ep?ymaticaiiy to cyclic compou nds by the enzyme glutaminyl cyclase (QC). 

It is an aspect of the present invention to provide new DPIV inhibitors, optionally in 
ppmbination with glutaminyl cyclase (QC) inhibitors, which are effective e.g. in 
treating conditions mediated by inhibition of DPIV and DPIV-like enzymes, 
pharmaceutical compositions e.g. useful in inhibiting DPIV and DPIV-like enzymes 
and/or inhibiting QC and QC-like enzymes, and a method of inhibiting said enzyme 
activities. 

Another aspect of the invention relates to a method of treatment, in particular to a 
method for the treatment of diabetes mellitus, especially non-insulin dependent 
diabetes (NIDDM) or Type 2 diabetes and conditions associated with diabetes 
mellitus and to compositions for use in such method. 

Background Art 

Dipeptidyl peptidase IV (DPIV) is a serine protease which cleaves N-terminal 
dipeptides from a peptide chain containing, preferably, a proline residue in the 
penultimate position. Although the biologiqal role of DPIV in mammalian systems has 
not been completely established, it is beljeved to play an important role in 
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neuropeptide metabolism, T-cell activation, attachment of cancer cells to the 
endothelium and the entry of HIV into lymphoid cells. 

Likewise, it was discovered ^that DPIV is responsible for inactivating glucagori-like 
peptide-1 (GLP-1) and glucose-dependent insiilinotropic peptide also known as 
gastric-inhibitory peptide (GIP). Since GLP-1 is a major stimulator of pancreatic 
insulin secretion arid has direct beneficial effects on glucose disposal, in WO 
97/40832 and US 6,303,661 inhibition of DPIV and DPIV-tike enzyme activity was 
shown to represent an attractive approach e.g. for treating non-insulin-dependent 
diabetes mellitus (NIDDM). 

Dipeptidyl peptidase IV (DPIV) is a post-proline (to a lesser extent post-alanine, post- 
serine or post-glycine) cleaving serine protease found in various tissues of the body 
including kidney/liver, and intestine. 

It is known that DPIV inhibitors may be useful for the treatment of impaired glucose 
tolerance and diabetes mellitus (International Patent Application, Publication Number 
WO 99/61431, Pederson RA et al, Diabetes. 1998 Aug; 47(8):1253-8 and Pauly RP 
et al, Metabolism~1999 Man 48(3):385-9). In particular WO 99/61431 discloses DPIV 
inhibitors comprising an amino acid residue and a thiazolidine or pyrrolidine group, 
and salts thereof, especially L-f/weo-isoleucyl thiazolidine, L-a//o-isoleucyl 
thiazolidine, L-f/?recnsoleucyl pyrrolidine, L-aZ/o-isdleucyi thiazolidine, L-a//d-isbleucyl 
pyifelidirie; and f&l&%^c£ PCT/EP 02/07124 discloses DPIV 
inhibit^ Residue arid a tHiiazblidine or pyrrolidine groUp, 

arid 'safts thereof; espefeially ^lutaminyl thiazolidine and glUtamiriyl pyrrolidine, and 
saftsther^ofJ ' ' *• 

Further examples for low molecular weight dipeptidyl peptidase IV inhibitors aire 
agents such as tetrahydrbis6quin6lin-3-carboxamide derivatives, N-substituted 2- 
cyanopyroles arid -pyrrolidiries, N-(N -substituted glycyl)--2-cyanopyrrolidines, N- 
(substituted glycyI)-thiazolidines, N-(substituted glycyl)-4-cyanothiazolidirles, boronyl 
inhibitors and cyclopropyl-fused pyrrolidines. Inhibitors of dipeptidyl peptidase IV are 
described in US 6,011,155; US 6,107,317; US 6,11p,94§; US 6,124,305; US 
6,172,081; WO 99/61431, WO 99/67278, WO 99/67279, DE 198 34 591, WO 
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97/40832, DE 196 16 486 C 2, WO 95/15309, WO 98/19998, WO 00/07617, WO 
99/38501, WO 99/46272, WO 99/38501, WO 01/68603, WO 01/40180, WO 
01/81337, WO 01/81304, WO 01/55105, WO 02/02560, WO M/34594, WO 
02/38541 (Japanese), WO 02/ 683128, WO 03/07255*6, WO 03/002593, WO 
03/000250, WO 03/000180, WO 03/000181, EP 1 258 476, WO 03/00255$, WO 
03/002531, WO 03/002530, WO 03/004496, WO 03/004498, WO 03/024942, WO 
03/024965, WO 03/033524, WO 03/035057, WO 03/035067, WO 03/037327, WO 
03/040174, WO 03/045977, WO 03/055881, WO 03/057144, WO 03/057666, WO 
03/068748, WO 03/068757, WO 03/082817, WO 03/1 6l449~; W5 b37t6V#58, *wb 
03/104229, WO 03/74500; WO 04/007446, WO J wtimW! W&dW^ffiWo 
04/018468, WO 04/018^§9, WO' 04/0^6822/ ^ liire'lh 
incorporated by reference in their entirety concerning the inhibitors, their production 
and their use. 

Moreover, WO 03/030946 discloses a gene-therapy for type-2-diabetes by in in vivo 
expression of glucagon-like peptide (GLP-1) and/or glucose dependent insulinotropic 
peptide (GIP), optionally in combination with concurrent administration of dipeptidyl 
peptidase IV (DPP-IV) inhibitors. 

All these documents and applications mentioned in this application shall be deemed 
to be incorporated herein by reference. 

Definitions: 

The following definitions refer to the whole description and especially to the claims. 

The term "alky!" refers to a saturated, linear or branched, substituted or unsubstituted 
hydrocarbon group having 1 to 30 carbons atoms, preferably 1 to 20 carbon atoms, 
more preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. Concrete 
examples for an alkyl group comprise methyl (-CH3), ethyl (-C2H5), n-propyl (n-C 3 Hr), 
iso-propyl (-CH(CH 3 ) 2 ), n-butyl (-n-C 4 H 9 ), iso-butyl (-CH 2 CH(CH 3 )2), sek-butyl 
(-CH(CH 3 )(C 2 H5)), tert-butyl (-C(CH 3 ) 3 ), n-amyl (n-C 5 Hn), iso-amyl 
(-(CH 2 )2CH(GH3)2), neo-amyl (-CH 2 C(CH 3 ) 3 ), tert-amyl (-C(CH 3 ) 2 (C 2 H 5 )), n-hexyl 
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(n-C 6 H 13 ), 2,2-dimethyi-butyl (-CH 2 C(CH3)2(C2H 5 )j, iso-hexyl KCH^^CHsfc). neo- 
hexyl (-(CH 2 )2C(CH3)3), tert-hexyl (-C(CH 3 ) 2 (n-C 3 H 7 )), n-heptyl (n-C 7 H 15 ), iso-heptyl 
(-(CH2)4CH(CH 3 )2), neo-heptyl (-(CH 2 )3C(CH 3 )3), tert-heptyl (-CfCHaMn-C^g)), n- 
octyl (n-C 8 H 17 ), iso-octyl (-(CH 2 ) 5 CH(CH 3 ) 2 )), tert-octyl (-CfCH^n-CgHn)), neo<>ctyl 
f(CH2)4C(CH 3 ) 3 ) or 2,2,4-trimethyl-pentyl (-CH 2 -CH(CH 3 )CH 2 C(CH3)3) group. 

The term "alkenyl" refers to an unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having at least one double bond haying 2 to 30 
carbons atoms, preferably 2 to 20 carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, or 12 carbon atoms. The alkenyl group has one or two or three double bonds, 
preferably one or two double bonds, and more preferably one double bond. Concrete 
examples for an alkenyl group comprise vinyl (-CH=CH 2 ), allyl (-CH 2 CH=CH 2 ), prop- 
1-enyl ( : CH=CHCH 3 ), but-1-enyl (-CH=CH(C 2 H 5 )), but-2-en-1-yl (-CH 2 CH=CH(CH 3 j), 
but-3-en-1-yl (-(CH 2 ) 2 CH=CH 2 ), 2-methyl-prop-2-ehyl (-CH 2 C(=CH 2 )(CH 3 )). buta-1,3- 
dien-1-yl (-CH=CH-CH=CH 2 ), 3-methyl-buta-1,3-dienyl (-CH=CH-C(=CH 2 )(CH 3 )), 
isoprenyl (-CHa-CH^tCHs^), or hex-2-enyl (-CH2-CH=CH-C 3 H 7 ) group. 

If the formation Of an E configuration or, respectively, a Z configuration of a double 
bond in an „alkehyl group" is possible, both the E and Z configuration are comprised 
in this application. 

The term "alkinyl" refers to a unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having at least one triple bond having 2 to 30 
carbons atoms, preferably 2 to 20 carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, or 12 carbon atoms. The alkinyl group has one or two or three triple bonds, 
preferably one triple bond. Concrete examples for an alkinyl group comprise 
acetylenyl (-CsCH), propargyl (-CsC-CHs), but-1-in-1-yl (-CsC-C 2 H 5 ), but-2-in-l-yl 
(-CHa-CsC-CHa), but-3-ln-1-yl (-(CH^OCH) group. 

Generally, the term „alkenyl group" and „alkinyl group" comprises also compounds 
having double bonds and, additionally, triple bonds, i.e. w alkeriinyl groups", having 
preferably one double bond and, additionally, one triple bond. As an example 
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therefore, the group 4,7-dimethyt-oct-6-en-2-in-1-yl (-CH r C^-CH(CH 3 )-CH r 
CH=C(CH 3 )2) may be given. 

Number of rings: Generally, all the cyclic groups have one, two, three or more rings in 
the group, preferably one or two rings, more preferably one ring. Two or more rings 
can be connected by ring annelatioh, by a single bond or by a spiro atom, this fact 
also relates, independently of each other, to cycloalkyl, cycloalkenyl, cycloalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, as well as to otter cyclic 



groups. 



Generally, the terms 0 alkyl, alkenyl, and alkinyl" refer also to groups, in which one, 
two, three, four, five or more, preferably three, most preferably one of the hydrogen 
atoms, independently of each other, are substituted by a halogen atom. The term 
"halogen atom" comprises a fluorine (-F), chlorine (-CI), bromine (-Br), iodine (-I), 
respectively. The preferred halogen atoms for substitution are fluorine and chlorine, 
especially fluorine. Therefore, the terms alkyl, alkenyl and alkinyl groups refer also, 
for example, to 2,2,2-trichloro-eth-1-yl (-CH 2 CCI 3 ), trifluoromethyl (-CF 3 ), 2,2,2- 
trifluoro-eth-1-yl (-CH 2 CF 3 ) or pentafluoro-ethyl (-CF 2 CF 3 ) group. This kind of 
substitution also relates to cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heterocycloalkyl. heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, 
heteroaryl-alkyl, aryl-heteroalkyl. heteroaryl-heteroalkyl groups mentioned below and 
correspondingly to all other groups mentioned in this application. Further examples 
therefore are given at the corresponding paragraphes forthe definition. 

Furthermore, the hydrogen atoms of the alkyl, alkenyl, and alkinyl groups may be 
further substituted, independently of each other, by hydroxy (-OH), oxo (=0), thiol 
(-SH), thio (=S), amino (-NH 2 ), iminb (=NH), oder nitro (-N0 2 ). This kind of 
substitution also relates to cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, 
heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl groups mentioned below and 
correspondingly to all other groups mentioned in this application. Examples therefore 
are given at the corresponding paragraphes for the definition. 
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Under a Jinear alkyl group" an alkyl group with a single straight carbon chain - 
without a branching point - is understood, which is derived, for example, from 
^omiatalkdnes" or jvalkanes". 

Examples therefore are n-propyl (-CH2-CH2-CH3), n-butyl (-CH2-CH2-CH2-CH3) or n- 
amyl (-CH^CHa-CHz-CHa-CHa). 

Under a ^branched alkyl group" an alkyl group is understood which has one, two, 
three or more branching points, preferably one branching point, in the carbon chain 
of the alkane Branched alkyl groups are derived, for example, from iso-alkanes or 
neo-alkanes. 

Examples therefore are iso-propyl (-CH(CH 3 )2), iso-butyl (-CH 2 CH(CH 3 )2). sec-butyl 
(-CH(CH3)(CH 2 CH3), tert-butyl (-C(CH 3 j 3 ), or neo-amyl (-CH 2 C(CH 3 ) 3 ); the branching 
point is marked in bold type. 

These definitions shall be deemed to be valid for all other groups mentioned 
correspondingly! 

The. term "cycloalkyl" refers to . a saturated, substituted or unsubstituted, cyclic 
hydrocarbon group having" 3 to 30 carbons atoms, preferably 3 to 20 carbon atoms, 
more preferably 3, 4, 5, 6, 7, 8, 9, 10,. 11, or 12 carbon atoms. Preferably, the 
cycloalkyl group contains 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the ring. 
^po^^>^m^l^^for^a > substituted or unsubstituted I cycloalkyl group comprise 
cydopropyf, cyclbbutyl, cydopentyl, 2-methyl-cyclopent-i-yl, 3-methyl-cyclopent-1-yl, 
" cydohexyl, ^2-methvJ-cyclohex-i-yl, 3-methyl-cyclohex-1-yl, 4-methyi-cyclohex-1-yl, 4- 
^eW^dohex-1-yT; . ' 4^ppropyl^dohex-1-yl,; 3,5-dimethyl-cydohex-1-y1, 
^c^bhepty^, ^ cyclooctyl; 4-isopropyj-^ydooct-l-yl, (4-cyclopentyl)-cydohexyl t 
spiro{4,5Mecanyi, noitomyl, decalinyl, cubanyl, bicydo[4.3.0.]-nonyl, tetralinyl, or 
fluorchcyclbhexyl group. 

Further examples for a substituted cycloalkyl group are cyclppentan-1-on-2-yI, 
cyclopentan-1-on-3-yl, cyclohexan-1-on-2-yl, cyclohexan-1-on-3-y1, cyclohexan-1-on- 
4-yl group. 
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The term "cycloalkenyr refers to a partially unsaturated, substituted or unsubstituted, 
cyclic hydrocarbon group having 3 to 30 rarbons atoms, preferably 3 to 20 carbon 
atoms, more preferably 3, 4, 5, 6, 7, 8, 9, 10, il, or 12 carbon atoms. Preferably, the 
cydoalkenyl group contains .3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the ring. The 
cycloalkenyl group has one or twq or three double bonds, preferably one or two 
double bonds, more preferably one double bond; the double may be exocyclic or 
endocyclic, preferably endocyclic. / ■ 

Concrete examples for a substituted or unsubstituted cycloalkenyl group comprise ( 

r;At;:-:?l^o.-.i ; c.\r:jp^.v##.V ^^oi*;^ ;i- ^;.^ <Au^':4f-4;^ 

cyclopent-1-en-1-yl, 2-methyl-cyclopent-1-en-1-yl, 3-methyi-cyclopent-1^n-1-yl, 4- 

methyl-cyclqpent-1 -en-1 -yl, 5-meth^-cyclopent-1 -en-1 -yl, cyclopenM -en-3-yl, 

cic«m&\ rfe*, oo^fS!U3 3 *f e 9 e* a ^no *»pou ;o J 
cydoperit-i-en-4-yl, cydopentarf ,3-dTeri-5-yl, pydohex-1-en-1-yl, cydohex-1-enr3-yl, 

cydohex-1 -en-4-yl , 2-methyl-cyclohex-1 -en-1 -yl, 3-methyl-cyclohex-1 -en-1 -yl f 4- 

metfiyl-cydohex-1 -en-1 -yl, 5-methyl-cyclohex-1 -en-1 -yl, 6-methyl-cyclohex-1 -en-1 -yl, 

1-methyl-cydohex-1-en-3-yi, 2-methyl-cyclohex-1-en-3-yl, 3-methyl-cyclohex-1-en-3- 

yl, 4-methyl-cyclohex-1-en-3-yl, 5-methyl-cyclohex-1-en-3-yl, 6-methyl-cycldhex-1-en- 

3- yl, cyclohexa-1 ,3-dien-1 -yl, cyclohexa-1 ,3-dien-2-yl, cyclohexa-1 ,3-dien-5-yl, 4- 
methylen-cyclohex-1 -yl, or 4-(propyl-2-en)-cydohex-1 -yl group. 

Further examples for a cycloalkenyl group are cyclopent-2-en-1-on-2-yl, cyclopent-2- 
en-1-on-3-yl, cyclohex-2-en-1-on-2-yl, cydohex : 2-en-1-on-3-yl, cyclohex-2-en-1-on- 

4- yL ; "•" - '■ . " ' "''*' 

The term "cydoajidnyT refers to a partially unsaturated, substituted or unsubstituted, 
cydic hydrocarbon group having 6 to 30 carbons atoms, preferably 6 to 20 carbon 7 
atoms, more preferably 6, 7; 8, 9, 10, 11, or 12 carbon atoms. Preferably, the 
cydoalkinyl group contains 6, 7, 8, 9 or 10 carbon atoms in the ring. The cycloalkinyl 
group has one or two triple bonds, preferably one triple bond. The triple bond may be 
exocyclic or endocyclic, preferably endocyclic. 

Concrete examples are the cyclooct-1-in-3-yl, cyclooct-1-in-4-yl and the cyclooct-1-in- 

5- yl group. 

The terms "heteroalkyl" refers to a saturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having 1 to 30 carbons atoms, preferably 1 to 20 
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carbon atoms, more preferably 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, 
wherein one or more carbon atoms, independently of each other, are' substituted by 
nitrogen, oxygen, or sulfur. Generally, one, two or three carbon atoms are substituted 
by nitrogen, oxygen, or sulfur, preferably one or two, more preferably one, 

Furthermore, the term "heteroalkyl" also refers to a carboxylic acid group or a group 
derived from a carboxylic acid group, as for example acyl, acyl-alkyl, alkoxycarbonyl, 
acyloxy, acylaxyalkyl, carboxyalkylamid, alkoxycarbonyloxy. Further examples for 
heteroalkyl groups are nitrile, isonitrile, cyanat, isocyanat, thiocyanat, isothiocyanat, 
carbonyi in combination with alkyl groups. 

Concrete examples for an "heteroalkyl" group comprise 

methoxy (-OCH3), hydroxymethyl (-CH2-OH), carboxy-methyl (-CH2-COOH), 
carbpxamide-methyl (-CH 2 -CO-NH 2 ), trifluofomethoxy (-OCF 3 j, ethoxy (-OC 2 H 5 ), 
hydroxy-ethyl (-CH 2 -CH 2 -OH), hydroxy-ethoxyl (-0-CH 2 -CH 2 -OH) f amino-ethoxyl (-0- 
CHrCHz-NHz), di-N,N-(hydroxy-ethyl)-amino (-N(CH2-CH2-OH) 2 ), n-propoxy (-O-n- 
C3H7), iso-propoxy (-0-CH(CH 3 )2), 2-hydroxy-prop-1-yl (-CH2-CH(OH)-CH 3 ), n-butoxy 
(-0-n-C 4 Hio), tert-butoxy (-OC(CH 3 )3), methoxy-methyl (-CH2-O-CH3), ethoxy-methyl 
(-CH2-0-C 2 H5), 2-methoxy-ethyl HCH^O^CHa), 2-ethbxy-^ 
2'-hydroxy-2-ethp^thyl KCH2)2-0-(CH 2 ) 2 -OH), 2'-hydroxy-2-ethoxy-ethoxy (-O- 
(CH 2 ) 2 -0-(CH 2 ^ ethers; or 

N-methyl-amino (tNH(CH 3 )), N,N-dimethyiamino (-N(CH 3 )2), N-ethyl-amiho 
!i (-NH(C 2 H^ (-NH(GH(CH 3 )2)), N- 

ethyl-N-isopropyl-amino (-N(C2H 5 )(CH(CH 3 )2)). ' N,N-diisopropyl-amino 

{-N(CH(CH 3 fc) 2 j, N-methyl-amino-methyl (-CH2-NH(CH 3 )) f N-ethyl-amino-methyl 
(-CH 2 -NH(C 2 H 5 )), N.NHdimethylamino-methyl (-CH2-N(CH 3 )2), N,N-diisopropyl-amino- 
ethyl (-(CH 2 ) 2 -N(CH(CH 3 ) 2 ) 2 ), 2-(N,N-dimethyl-amino)-elhyl (-(CH^NfCHsk), 2- 
(N,N-diethyl-amino)-ethoxy (^-(CH^-N^Hsfe); or 

methyl-mercapto (-SGH 3 ), ethyl-mercapto (-SC 2 H 5 ), n-propyl-mercapto (-S-n-G 3 H7), 
n-butyl-mercapto (-S-ri-CiHio) group; or 

acetyl (^CO-CH 3 ), propionyl (-CO-^Hg), butyryl (-CO-n-C 3 H 7 ), acetyloxy (-0-CO- 
CH 3 ), propionyloxy (-O-CO-C^Hs), butyryloxy (-0-CO-C 3 H 7 ), methoxy-carbonyl (-CO- 
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OCH 3 ), ethoxy-carbonyl (-CO-OC 2 H 5 ), 2 '-hydroxy-ethoxy-carbonyl (-CO-0-(CH 2 )2- 
OH), methoxy-carbonyloxy (-O-CO-OCH3), ethoxy-carbonyloxy (-O-CO-OC2H5), 
dimethylamino-carbonyl (-CO-NfCHsk), N-methyl-N-ethyl-amino-carbonyl (-CO- 
N(CH3)(C2H 5 )), di-N,N-(2 -hydroxy-ethyl) aminb-cafbonyl (-CO-N(CH2-CHrOH) 2 ), N- 
m^yl-N^thyl^miho-carbbnyloxy (40-Cb-N(CH 3 )(C2H^)), dimethylamiho-; 
carbonyloxy (-b-CO-NfCHsfc), ureyl (-NH-CO-NH2), N^N-dimethyl-ureyl (-NHWDO- 
N(CH 3 )2) group; or '•' '■' n - 

nitrlie (-CfeN), nitrllb-rnethyl (-CHz-CsN), ^nitrilo-ethyl (-(CH^CsNJ; isbriiMe ^ 

(-S-C=eN), isbthiocyanat ^N^S). t^r^'^rld); foiTrt^ririethyi (•£ti?$M&j? J £P 
formyl-ethyl (-(CH^-CHO) group. 

The terms "heteroalkenyT refers to ah unsaturated, linear or branched, substituted or 
unsubstituted hydrocarbon group having 2 to 30 carbons atoms, preferably 2 to. 20 
carbon atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, 
wherein one or more carbon atoms, independently of each other, are substituted by 
nitrogen, oxygen, or sulfur. Generally, one, two or three carbon atoms are substituted 
by nitrogen, oxygen, or sulfur, preferably one or two, more preferably one. The 
heteroalkenyl group has one or two or three double bonds, preferably one or two 
double bond, more preferably one double bond. Concrete examples for an 
heteroalkenyl group comprise allyloxy (-0-CH 2 CH=CH 2 ), 2-methyl-prop-2-enyl-1-oxy 
(-0-CH 2 C(CH 3 )=CH 2 ), allylamino (-NH(CH 2 CH=CH 2 )), N,N-diallylamino 
(-N(CH 2 CH=CH 2 ) 2 ) group. 

f he term heterocycloalkyl" refers to a saturated, substituted or unsubstituted, cyclic 
hydrocarbon group having 1 to 30 carbons atoms, preferably 1 to 20 carbon atoms, 
more preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. or 12 carbon atoms. Preferably, the 
heterocycloalkyl group contains 1 , 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the ring, 
wherein one, two, three or more ring carbon atoms, independently of each other, are 
substituted by nitrogen, oxygen, or sulfur. Generally, one, two or three ring carbon 
atoms are substituted by nitrogen, oxygen, or sulfur, preferably one or two, more 
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preferably one. The hetero atoms may be a part of the ring or substituents attached 
to the ring, preferably they are a part of the ring. 

Concrete examples of a , heterocycloalkyl group comprise a substituted or 
unsubstituted oxirano, aziridino, oxacyclopropyi, azacydopropyi, thiiranO, oxetano, 
thietano, pyrrolidino, tetrahydrofurano, thiolano, 1 ,1-dioxo-thiolano, 1 ,3-dioxolano, 
thiazolidino, imidazolidino, oxazolidino, pyrazolidino, tetrahydropyrano, piperidino, 
urotropino, piperazino, N-methyl-piperazino, (2-(N-methyl)-N'-p|perazinyl)-ethyl >; (4N r 
(2'-hydroxyethylj-1N-piperazinyl), (2-(4N-(2Vhydroxyethyl)-1N-piperazinyl)-ethyloxy), 
morpholino, 2-(N-morpholino)-ethyl group, as well as lactames, lactones, cyclic 
imides and cyclic anhydrides. 

The term "heterocycloalkenyl" refers to an unsaturated, substituted or unsubstituted, 
cyclic hydrocarbon group having 2 to 30 carbons atoms, preferably 2 to 20 carbon 
atoms, more preferably 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. Preferably, 
the heterocycloalkenyl group contains 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms in the 
ring, wherein one or more ring carbon atoms, independently of each other, are 
substituted by nitrogen, oxygen, or sulfur. Generally, one, two or three ring carbon 
atoms are substituted by nitrogen, oxygen, or sulfur, preferably one or two, more 
preferably one. The hetero atoms may be a part of the ring or substituents attached 
to the ring, preferably they are a part of the ring. The heterocycloalkenyl group has 
.^ >a 1^ ( Or^ttiQ9& : Jgubl^ tonds, ptefc$c!y\ pnei or tvyp double bonds, more 
preferably one double bond; the double may be exocyclic or e'ridocyclic, preferably 
endocyclic. 

Concrete examples of a heterocycloalkyl group comprise substituted or unsubstituted 
pyrrolinyi, 2,3-dihydrofuranyl, 2,5-dihydrofuranyl, 2,3-dihydrothiophenyl, 1,1-dioxo- 
2,5-dihydro-thiophenyl, 2,5-dihydrothipphenyl, thiazolinyl, imidazplinyl, oxazolinyl, 
pyrazojinyl group. 

The term "aryl" refers to a carbocyclic, aromatic, substituted or unsubstituted 
hydrocarbon group having 5 to 30 carbons atoms, preferably 5 to 20 carbon atoms, 
more preferably 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms. The aryl group has 
generally one, two, three or more rings, preferably one or two rings, more preferably 
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one ring, wherein the rings may be connected by annellation or by a single bond. 
Generally, the aryl group has 5, 6, 7, 8, 9, 10, 11, 12, 13, or 14 ring carbon atoms, 
preferably 6, 7, 8, 9, or 10 ring carbon atoms, more preferably 6 ring carbon atoms. 
Concrete examples for a substituted or unsubstituted aryl group comprise substituted 
or unsubstituted phenyl, 4-fluorb-phenyl, 3-flupro-phenyl, p<entafluoro-phenyl, 4- 
hydroxyphenyl, 3-nitro-phenyl, 4-(trifluoromethyl)-phenyl, 4-anilinyl, 2-biphenylyl, 3- 
biphenylyl, 4-biphenyIyl, indenyi, 1-naphthyl, or 2-naphthyl, 1-anthracenyl l; ,2- 
anthracenyl, 3-anthracenyl, group. 

The term "heteroaryT refers to a aromatic, substituted or unsubstituted hydrocarbon 
group having 1 to 30 carbons atoms, preferably 1 to 20 carbon atoms, M ,mpre 
preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 carbon atoms, apd, furthermore, the 
heteroaryl group has 1, 2, 3, 4, 5, or 6 hetero atoms, preferably 1, 2, 3, or 4, more 
preferably 1, 2 or 3 hetero atoms, further more preferably 1 or 2 hetero atoms arid, 
most preferably 1 hetero atom, which are independently of each other selected from 
oxygen, nitrogen and sulfur. The hetero atoms may be a part of the ring or a. part of 
the substituent, preferably, they are a part of the ring. The aryl group has generally 
one, two, three or more rings, preferably one or two rings, more preferably one ring, 
wherein the rings may be connected by annellation or by asingle bond. Generally, 
the heteroaryl group has 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, or i4 ring carbon 
atoms, preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 ring carbon atoms, as well as 1, 2, 3, 
4, or 5 ring heteroatoms, preferably 1, 2, or 3 ring heteroatqms, further more 
preferably 1 or 2 ring heteroatoms, most preferably 1 ring heteroatom. 
Concrete examples for a substituted or unsubstituted heteroaryl group comprise 
substituted or unsubstituted furanyl, thiophenyl, pyrrolyl, oxazolyl, thiazolyl, 1- 
imidazolyl, 2-imidazolyl, 4-imidazolyl, 3-phenyl-1-pyrroIyl, isoxazolyl, isothiazolyl, 3- 
pyrazolyl, 1 ,2,3-triazolyl, 1,2,4- triazolyl, tetrazolyl, 4-pyridinyl, 3-pyridinyl, 2-pyridinyI, 
pyridazinyl, pyrimidinyl, pyrazinyl, indazolyl, 6-indolyl, benzimidazolyl, chinolinyl, 
isochinolinyl, purinyl, carbazolinyl, acridinyl, and 2,3'-bifuryl group. 

The term "aryi-alkyl" refers to an aryl group as defined above and an alkyl group as 
defined above. Therefore, an aryl-alkyl group has at least one, two or more 
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substituted or unsubstituted aryl groups, preferable one or two aryl groups, more 
preferably one aryl group, as defined above, and further, one, two or more 
substituted Or unsubstituted alkyl groups, preferable one or two alkyl groups, more 
preferably one alkyl group, as defined above. 

Concrete examples for a substituted or unsubstituted aryl-alkyl group comprise 
substituted or unsubstituted benzyl, 2-phehyleth-1-yl, : p-tolyl-methyl, p-tolyl-ethyl, 2- 
(4-ethyl-phenyl)-eth-1 -yl group p-tolyl, m-tolyl, o-tolyl, 2,3-diitiethyl-phenyl, 2,4- 
dimethyl-phenyi, i^'^dlnidflhyl-pKer^l,* -2:,6kllin6llij^phei^l. 3,4-dimethyt-phenyl, 3,5- 
dimethyl-phenyl. 2,4,6-trimethyl-phenyl, benzhydryl (= diphenyl-methyl), trityl (= 
triphenyl-methyj), ot-styryl, p-styryl, cumyl, 2-ethyl-phenyl, 3-ethyl-phenyl, 4-ethyl- 
phenyl, 2-fluofo-betizyi, 1-methyl-2-flupro-pheh-6-yl, 1-methyl-2-fluoro-pheh-4^yl, 1 H- 
indenyl, indariyl, ; iridan1-on-2-yl, tetralihyl, j fluorenyl, (3-phenyl)-cyclopent-1-yl. 
dihydronaphthalinyl, or (4-cyclohexyl)-phenyl, group. 

The term "heteroaryl-alkyl" refers to an heteroaryl group as defined above, and an 
alkyl group as defined above. Therefore, an aryl-alkyl group has at least one, two or 
more substituted or unsubstituted heteroaryl groups, preferably one or two heteroaryl 
groups, more preferably one heteroaryl group, as defined above, and further, one, 
two or more substituted or unsubstituted alkyl groups, preferable one or two alkyl 
groups, more pre^ferably one aik^ 

R |uSSM*°o? unlubliuted ^e^ppai^-ylr N-methyl-pyhiol-3-yli 2*nethyl- 

Sj ppP-yl?'^ 

1 pyriliho^tWy]; 2%'hIazbl-2 3-ethyl- 
indol-1-yl, 4-methyl-pvridih-2-yl, 4-methyl-pyridin-3-yl, group. 

The term "aiylMieteroalkyl" refers to an aryl group as defined above and a heteroalkyl 
group as defined above. Therefore; ah ajyi-heteroalkyl group has at least one, two or 
more substituted or unsubstituted aryl groups, preferable one or two aryl groups, 
more preferably one aryl group, as defined above, and further, one, two or more 
substituted or unsubstituted heteroalkyl groups, preferable one or two heteroalkyl 
groups, more preferably one heteroalkyl group, as defined above. 
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(Concrete exarfiples for a substituted or unsubstituted aryl-heteroalkyl group comprise 
phenoxy, phenyiamihb, diphenylamind, behzyloxy, dibenzylamino, 2-methOxy-phenyl, 
3-toemoxy-phenyl, 4-methoxy-phenyl, 4^thbxy-phenyl, 2-phenylethyloxy, -2- 
phenyiethylamino'br (2-(4-dimethyl^ alkyl ; 

groupV benzoyit-CO-diHs); ^ phenylacetyl (^O^I^z-^Hg); phenacyj (-CHa-CO-CeHs) 
group. 

the term "heteroary^-Heteroalkyi B refers to a heteroaryi group as defined above and a 

heteroalkyi'groUp as'di^ 

least oneVtwo or more substituted or uris^^ 

or^'fieyroiryi ^roiips i; mo#p^ferlb1y ! ^ 

arid further, one, Iwo' or more' sub'stftuted ' -or unsubstituted heteroalkyl groups, 
preferably one or two heteroalkyl group's, more preferably one heteroalkyl group, as 
defined above. 

Concrete exahiples for a substituted or unsubstituted heteroaryl-heteroalkyl group 
comprise substituted or unsubstituted 2-(4rpyridihorethyl>amino, 2-(4-pyridino- 
methyl)bxy, 2-(2-thiazolo-ethyl)-amino group. ••'") 

Combinations: Also within the scope of the present invention are combinations of 
two, three or more groups, preferably two groups listed above, which are not 
mentioned explicitly, for example aryl-heteroaryl, heterocycloalkyl-aryl, cycloalkyl- 
aryl, heterocycloalkyl-heteroaryl, cycloalkenyl-heteroaryl, heterocycloalkenyl-aryl, 

. etc.. ' • 
Concrete examples therefore are 4-phenyl-cyclohex-1-yl, 4-phenyl-cyclohex-1 -en-1 - 
yl, 4-(2-pyridinyl)-cyclohex-1 -yl, 4-(2-pyridinyl)-cyclohex-1 -en-1 -yl, 4N-phenyl- 
piperazin-1N-yl, 5-phehyM H-tetrazol-1-yJ, 4N-(2-(5-phenylHhiazolyl)-piperazin-1N-yl 
group. 

The term "halogen" comprises fluorine (-F), chlorine (-CI), bromine (-Br), and iodine 
(-I), respectively. 
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The term ^electron withdrawing group" refers to a atom with a high electronegativity 
on the Pauling scale or a comparable group capable of withdrawing electrons, like 
groups having a double or triple bound and having hetero atoms like nitrogen, 
oxygen and sulfur, The term .electron/ withdrawing group" comprises further two 
single bound atoms or one double bound atom. Examples for an ..electron 
withdrawing group" are the halogen atoms fluorine (-F), chlorine (-CI), bromine (-Br), 
iodine (-1), and the double bound oxygen atom (=0). As an example for the ^electron 
withdrawing group", the cyano group (-C=N) may be given. Preferred as an ..electron 
withdrawing group" are two single bound fluorine atoms (-Ffe and the double bound 
oxygen atom (=6), especially preferred is the the double bound oxygen atom (=0). 

Glutamine: Throughout the description the expression "glutamine" or "glutaminyl", 
respectively, should be considered in that "homoglutamine" or "homoglutaminyT, 
respectively, is also cbrriprised within this wording, i.e., the amino acids mentioned 
above may have L and D configuration in the Fischer projection, as well as an amino 
group in a or p position of the carbon chain. Preferably the wording "glutamine" or 
"glutaminyl" comprises the group L-a-glutamine (-CO-CH(NH 2 )-(CH2)2-CO-NH2), L-a- 
homoglutamine (-CO-CH(NH 2 HCH 2 ) 3 -CO-NH 2 ), and L-p-homoglutamine (-CO-GH 2 - 
^(N^H^j^CO-NH^, most preferably L-a-glutamine. 

'^reblsomefs: ' :: - 

%t possible' stereoisomer* of trie claimed compquhdsi are included in the present 
inveritiori. Especially preferred for the glutamine group are the L-a-glutamine (-CO- 
CH(NH 2 HCH 2 )rCO-NH 2 ). L-a-homoglutamine (-CO-CH(NH 2 HCH 2 ) 3 -CO-NH 2 ). and 
L-p-homoglutamine (-CO-CH 2 -CH(NH 2 )-(CH 2 ) 2 -CO-NH 2 ) group, most preferred is the 
L-a-glutamine group. 

Concerning the stereoisomers of the prolin mimetica, all possible stereoisomers of 
the compounds having proline mimetica of the structural formulas (II) to (IX) of the 
present invention are included in this application. Especially, that configuration at the 
"a carbon atom" of the prolin-mimetica of the structural formulas (II) to (IX) of the 
present invention is preferred, which imitates the stereochemical configuration of the 
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naturally occuring amino acid L-a-proline at its a carbon atom. Therefore, prolin 
mimetica of the structural formulas (II) to (IX) of the present invention have preferably 
that sterochemical configuration at the "a carbon atom", which corresponds to the 
stereochemical configuration of L-a-proline at its a carbon atom. 

Naturally occurring L-d-proline has an absolute S^configuratiori at its a-barbon atom 
in the sense of the Cahn-lngold-Prelog nomenclature. If the cartooxylic add group of 
L-a-proline is imitated by the cyario, 2H-tetrazoI-5-yi; 6r phosphorite acid diphenyl v 
ester group, the preferred oortfiguratiph Will 1 be thd S configuratibh at the d^rafBon u 
atom of the prolin mimeticum of the structural formulas (II) to (IX) of the present 
invention; in the case that the -COOH group of prolin is imitated by a boronic acid 
group, the absolute configuration at the a carbon atom of the prolin mimeticum of the 
structural formulas (II) to (IX) of the present invention will change to R due to the 
lower molecular mass of a boron atom compared with a carbon atom. Despite the 
fact that the absolute configuration of the a carbon atom of the proline mimetica of 
the structural formulas (II) to (IX) of the present invention may change due to the 
change of the substituents of the a carbon atom, the absolute configuration at the a 
carbon atom corresponding to that of the naturally occurring amino acid L-a-proline is 
always preferred. 

■ ' ' - v - 

Where the compounds according to this invention have at least one chiral center, 
they may accordingly exist as enantiomers. Where the compounds possess two or 
more chiral centers, they may additionally exist as diastereomers. It is to be 
understood that all such isomers and mixtures thereof are encompassed within the 
scope of the present invention. Also comprised Within the present invention are all 
possible stereoisomers of compounds with proljne mimetica having stereochemical 
centers other than that which corresponds to the a carbon atom of the L-a-proline. 

Preparation and isolation of stereoisomers: 

Where the processes for the preparation of the compounds according to the 
invention give rise to a mixture of stereoisomers, these isomers may be separated by 
conventional techniques such as preparative chromatography. The compounds may 
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be prepared in racemic form, or individual enantiomers may be prepared either by 
enantiospecific synthesis or by resolution. The compounds may, for example, be 
resolved into their components enantiomers by standard techniques, such as the 
formation of diastereomeric pairs by salt formation with an optically active acid, such 
as (-)<jj-p-toIuoyl-d-tartaric acid and/or (+)-di-p-toluoyM-tartaric acid followed by 
fractional crystallization and regeneration of the free base. The compounds may also 
resolved by formation of diastereomeric enters or amides, followed by 
chromatographic separation and removal of the chiral auxiliary. Alternatively, the 
compounds may be resolved using a chiral HPLC column. 

Pharmaceutically acceptable salts: 

In view of the close relationship between the free compounds and the compounds in 
the form of their salts, whenever a compound is referred to in this context, a 
corresponding salt is also intended, provided such is possible or appropriate under 
the circumstances. 

The pharmaceutically acceptable salt generally takes a form in which an amino acids 
basic side chain is protonated with an inorganic or organic acid. Representative 
organic or inorganic acids include hydrochloric, hydrobromic, perchloric, sulfuric, 
nitric, phosphoric, acetic, propionic, glycolic, lactic, succihiG, maleic, fumaric, malic, 
tai^lic^ cfc^^ ^meth^n^Ulfonic, hydrdxyethariesulforiic, 

be^ 2-ri^phthderiesulfdnic, p-toulenesulfonic, 

cydb& or trifluoroacetic acid. All pharmaceutically 

arceptabie add addition* 'salt' fortrts. ; bf "the compounds of the present invention are 
intended to be embraced by the scop 

Polymorph crystal forms: 

Furthermore, some of the crystalline forms of the compounds may exist as 
polymorphs and as such are included in the present invention. In addition, some of 
the compounds may form solvates with water (i.e. hydrates) or common organic 
solvents, and such solvates are also encompassed within the scope of this invention. 
The compounds, including their salts, can also be obtained in the form of their 
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hydrates, or include other solvents used for their crystallization, which are also 
encompassed within the scope of this invention. 

Prodrugs: 

The present invention further includes within its scope prodrugs of the compounds of 
this invention. In general, such prodrugs will be functional derivatives of the 
compounds which are readily converiibie ! in vivo into the, desired therapeutically 
active compound. Thus, in these y%tys"cl ; tre^ert ; 0f the present 

invention/ the term "administering" shall encompass ttie : treatment of 5 the ^ various 
disorders described with prodrug versions of one orlnoW 

but which converts to the above iim^M^mfn^o iMmmmmm 1 
the subject. Conventional procedures for the selection and prep"arati6h : of suitable 
prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. 
Bundgaard, Elsevier, 1985 and the patent applications DE 198 28 113, DE 198 28 
114, WO 99/67228 and WO 99/67279 which are fully incorporated herein by 
reference. 

Protective Groups: 

During any of the processes for preparation of the compounds of the present 
invention* it may be necessary and/or desirable to protect sensitive or reactive 
groups on any of the molecules concerned. This may be achieved by means of 
conventional protecting groups, such as those described in Protective Groups in 
Omanic Chemistry , ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups in Organic Synthesis . John Wiley & Sons, 1991 , fully, 
incorporated herein by reference. The protecting groups may be removed at a 
convenient subsequent stage using methods known from the art. 

Amino acids 

Examples of amino acids which can be Used in the present invention are L and D- 
amino acids, N-methyl-amino acids, aza-amino acids; alio- and ttreo-forms of lie and 
Thr, which can, e.g. be a-, p- or ©-amino acids, whereof a-amino acids are preferred. 
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Examples of amino acids are: 

aspartic acid (Asp), glutamic acid (Glu), arginine (Arg), lysine (Lys), histidine (His), 
glycine (Gly), serine (Ser), cysteine (Cys), threonine (Thr), asparagine (Asn), 
glutamine (Gin), tyrosine (Tyr), alanine (Ala), proline (Pro), valine (Val), isoleucine 
(lie), leucine (Leu), methionine (Met), phenylalanine (Phe), tryptophan (Trp), 
hydroxyproline (Hyp), beta-alanine (beta-Ala), 2-aminobctanoic acid (Aoa), acetidine^ 

: (2)-carboxylic acid (Ace), pipecolic acid (Pip), 3-aminbprbpionic acid, 4-aminobutyric 
acid and so forth, alpha-aminoisobutyric acid (Aib), sarcosine (Sar), ornithine (Om), 
citrulline (Cit), homoar^i nine (Har), "t-butylal^nine (<-butyl-Ala), t-butylglycine (f-butyl- 
G\y), N-memylisbleucine (N-Melle), pheriylglycine (Phg), cyclohexylalanine (Gha), 

• norieucine (Nle), cysteic acid (Cya)' and methionine sulfoxide (MSO), acetyl-Lys, 
modified amino acids such as phosphoryl-serine (Ser(P)), benzyl-serine (Ser(Bzl)) 
and phosphoryl-tyiosine (Tyr(P)), 2-aminobutyric acid (Abu), aminoethylcysteine 
(AECys), carboxymethylcysteihe (Chic), dehydroalanirie (Dha), dehydroamino^2- 
butyric acid (Dhb), carboxyglutaminic acid (Gla), homoserine (Hse), hydroxylysine 
(Hyl), c/s-hydroxyprdline (c/sHyp), frans-hyd'roxyproline (f/ansHyp), isovaline (Iva), 
pyroglutamic acid (Pyf), nbrvaline (Nva), 2-aminobenzoic acid (2-^Abz),. 3- 
amihobenzoic'adftl (3-Abz), 4- ^amihoBerizoib acid (4-Abz), 4-(aminomethyl)benzoic 
acid, (Amb), ;4^(aminbmem'yl)cycldnexan (4rAmc)„ Penicillamine 

Vf tii-arnino acids are e.g.: 5-Ara (amihdralenc' acid)r6^Ahx (amiriohexanoic aeid)^-8-Aoc 
! (aminooctanoic Taicclf i^Anc (aminbVanbrc alcd), We (amihodecaridic acid), 11- 
. t& "^'n/(aminounde«mbfe ic^f;i^^6"(ai^oijdde<»h6lc' acid)V Further arrtnor/adds 
are: indahylgiycine (Igl), ihd6line^2^h1k)xyiic acid (Idc); 6c^hydroinddle-2-<»nboxvlic 
acid (Oic), diamihopropidnic acid (Opt), diamihobutyricacid 'XObu)i ; hapMyrawhine-(i- 
f Nal) and (2-NalX 4^minopnenylalariine ^ (Phe(4-NH2));4^behzoylphenylalanine (Bpa), 
diplienylalaiiine ''tplp j,- 4rbromophenyisiahihe (Phe(4^Br)), 2-chlorophenyialanine 
(Phe(2-CI)), 3-chlorophehy^alanine ; (Phe(3-Ci)), 4-chlorophenylaianine (Phe(4-CI)). 
3,4-chlorophenylalanine (Phe (3,4-012)), 3-fluorophenylalanine (Phe(3-F)), 4- 
fluorophenylalanine (Phe(4-F)), 3,4-fluorophenylalanine (Phe(3.4-F 2 )), 
pentafluorophenylalanine (Phe(F 5 )), 4-guanidinophenylalanine (Phe(4-guanidino)), 
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homqphenylalanine (hf^he), 3-jddophenylalanine (PHeta-Jjjr^jodophenylalanine 
(Phe(4-J)), 4-meth^p^alariine (Phe(4-Me)), 4-riitropheriylaianine (Phe-4^N0 2 )), 
biphenylalarW'(B^ (Pmp)> cyelbhexylglycine l 

(Ghg). 3-pyridinylalaHine (3-Pal), 4-pyridinylalanine (4-Pal), 3,4-dehVdroproline (A- 
Pro), 4-ketoprfe 

tetrahydroisoquir§j^ ^flfe); propargylglyane • : (Pra);^*6r; 

hyd^norieucinl^ 

NOrtyrosine tryr^^; 1 pho^photy»t)sifte a; (TyrtPOaH^; ^aRylglycine^! 

aninpin^ 
m|hylpyrT^zSart^ 

aminote^^ 

acid (Dab), 1 ,3^iHVdro-2H-isoin6le-darbbxylic acid (Disc)/ homocyleohexylalanine 
(hCha), homophenylalanine (hPhe or Hof)7 frans-3-phenyl-azetidine-2-carboxylic 
acid, 4-phenyl-pyrrolidine-2-carboxylic acid, ^phenyl-pyrrolidine-2-carooxylic acid, 3- 
pyridylalanine (3-Pya), 4-pyridylaiahine (4-Pya), styrylalanine, tetrahydroisoquinoline- 
1-carboxylic acid (Tiq), 1,2,3,4-tetrahydronorharmane-3^carboxyiic acid (Tpi), li-(2- 
thienryl)-alanine (Tha). 

-Peptides" are selected from dipeptides to decapeptides. preferred are dipeptides, 
tripeptides, tetrapeptides and pentapeptides. The aminoacids for the formation of the 
"peptides" can be selected from those listed above. 

An "aza-amino acid" is defined as an amino acid where the chiral a-CH group is 
replaced by a nitrogen atom, whereas an "aza-peptide" is defined as a peptide, in 
which the chiral a-CH group of one or more amino acid residues in the peptide chain 
is replaced by a nitrogen atom. 

Other amino acid substitutions for those encoded in the genetic code can also be 
included in peptide compounds within the scope of the invention and can be 
classified within this general scheme. Proteinogenic amino acids are defined as 
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natural protein-derived oc-amino acids. Non-proteinogenic amino acids are defined 
as all other amino acids, which are not building blocks of common natural proteins. 

"Peptide mimetics" per se are known to a person skilled in the art. They are 
preferably defined as compounds which have a secondary structure like a peptide 
and optionally further structural characteristics; their mode of action is largely similar 
or identical to the mode of action of the native peptide; however, their activity (e.g. as 
an antagonist or inhibitor) can be modified as compared with the native peptide, 
especially vis a vis receptors or enzymes. Moreover, they can imitate the effect of the 
native peptide (agonist). Examples of peptide mimetics are scaffold mimetics, non- 
peptidic mimetics, peptoides, peptide nucleic acids, oligopyrrolinones, 
vinylogpeptides and oligocarbarhates. For the definitions of these peptide mimetics 
see Lexikon der Chemie, Spektrum Akademischeir Verlag Heidelberg, Berlin/1999. 

the aim for using these mimetic structures is increasing the activity, increasing the 
selectivity to decrease side effects, protect the compound against enzymatic 
degradation for prolongation of the effect. 

The term "subject" as used herein, refers to an animal, preferably a mammal, most 
preferably a human, who has been the object of treatment, observation or 
experiment. , 

The term therapeutically effective amount" as used herein, means that amount of 
active compound or pharmaceutical agent that elicits the biological or medicinal 
response in a tissue system, animal or human, being sought by a researcher, 
veterinarian, medical doctor or other clinician, which includes alleviation of the 
symptoms of the disease or disorder being treated. 

As used herein, the term "composition" is intended to encompass a product 
comprising the claimed compounds in the therapeutically effective amounts, as well 
as any product which results, directly or indirectly, from combinations of the claimed 
compounds. 
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Carriers and Additives for galenic formulations: 

Thus, for liquid oral preparations, such as for example, suspensions, elixirs and 
solutions, suitable carriers and additives may advantageously include water, glycols, 
oils, alcohols, flavoring agents, preservatives, coloring agents and the like; for solid 
oral preparations such as, for example, powders, capsules, gielcaps and tablets, 
suitable carriers and additives include starches, sugars, diluents, granulating agents, 
lubricants, binders, disintegrating agents and the like. 

\ • * ... 

Carriers, which can be added to the mixture, include necessary and inert 
pharmaceutical excipients, including, but not limited to, suitable binders, suspending 
agents, lubricants, flavorants, sweeteners, preservatives, " o^i^ngs/ ^isihteg^ting 
agents, dyes and coloring agents. 

Soluble polymers as targetable drug carriers can include polyvinylpyrrolidone, pyran 
copolymer, polyhydroxypropylmethacrylamidephenol, polyhydroxyethylaspartamide- 
phenol, or polyethyleneoxidepblyllysine substituted with palmitoyl residue. 
Furthermore, the compounds of the present invention may be coupled to a class of 
biodegradable polymers useful in achieving controlled release of a drug, for example, 
pblyactic acid, polyepsilon caprolactone, polyhydroxy butyeric acid, polyorthoesters, 
polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic 
block copolymers of hydrogels. 

Suitable binders include, without limitation, starch, gelatin, natural sugars such as 
glucose or betalactose, corn sweeteners, natural and synthetic gums such as acacia, 
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium 
benzoate, sodium acetate, sodium chloride and the like. 

Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, 
xanthan gum and the like. 



Indications: 
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The term "indications" comprises the following diseases, respectively, the following 
diseases in mammals, preferably humans, can be treated by the compounds of the 
present invention:. 1 

metabolic diseases like impaired glucose tolerance, glucosuria, hyperlipiderriia, 
metabolic acidosis, diabetes mellitus, non-insulin dependent diabetes mellitus, 
diabetic neuropathy and nephropathy and of sequelae caused by diabetes mellitus; 
neurodegenerative diseases; high blood pressure and disturbance of signal action 
at the cells of the islets of Langerhans and insulin sensitivity in the peripheral tissue 
in the postprandial phase; the metabolism-related hypertension and cardiovascular 
sequelae caused by hypertension; 

dermal diseases like skin diseases and diseases of the mucosae; ,, . 

immune and autoimmune disorders, multiple sclerosis, and inflammatory 

conditions; arthritis; obesity; allograft transplantation; cancer; 

neuronal disorders as well as psychosomatic, neuropsychiatry and depressive 

illnesses, such as anxiety, depression, sleep disorders, chronic fatigue, 

schizophrenia, epilepsy, nutritional disorders, spasm and chronic pain. 

The indications above refer each to both acute and chronic form of the disease. 

f urther, the following diseases can beJregted by the compounds of the present 

hyperiipidemia, metabolic addosis, diabetic neuropathy and nephropathy and of 
sequelae causpd by diabete^, mellitus in mammals; metabolism-related hypertension 
and cardiovascular sequelae caused by hypertension in mammals; for the prohylaxis 
or treatment of skin diseases and/diseases of the mucosae, autoimmune diseases 
and inflammatory conditions, and for the prophylaxis or treatment of psychosomatic, 
neuropsychiatric and depressive illness, and neurodegenerative diseases such as 
anxiety, depression, sleep disorders, chronic fatigue, schizophrenia, epilepsy, 
nutritional disorders, spasm, qnd chronic pain, and a simple method for, the treatment 
of those disorders. 
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*■» ■ 

Most preferably, the following diseases can be treated by the compounds of the 
present invention: prediabetes, characterized by IGT, IPG or fGM, diabetes 
mellitus, preferably non-insulin-dependent diabetes mellitus (type 2 diabetes 
mellitus) and obesity. 

Classification of Diabetes ,,\ 

The newly revised classification of diabetes mellitus is summarized in Table k i. 
Clinical diabetes may be divided into four general^ type 1 

(caused by beta cell destruction and characterized by absolute insulin deficiency) (2) 
type 2 (characterized by insulin resistance and relative insulin deficiency .(3) otljer 
specific types of diabetes (associated with various identifiable clinical conditions or 
syndromes) and (4) gestational diabetes mellitus. In addition to these clinical 
categories, two conditions - impaired glucose tolerance and impaired fasting glucose 
- refer to a metabolic state intermediate between normal glucose homeostasis and 
overt diabetes. These conditions significantly increase the later risk of diabetes 
mellitus and may in some instances be part of its natural history. It should be noted 
that patients with any form of diabetes might require insulin treatment at some point 
For this reason the previously used terms insulin-dependent diabetes (for type 1 
diabetes mellitus) and non-insulin-deperident diabetes (for type 2) have been 
eliminated. 

Table i. Classification of diabetes 

Clinical diabetes 

1. Type 1 diabetes, formerly called insulin-dependent diabetes mellitus 
(IDDM) or "juvenile-onset diabetes" 

2. Type 2 diabetes, formerly called non-insulin-dependent diabetes (NIDDM) 
or "adult-onset diabetes" 

3. Other specific types 
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a) Genetic defects of f^ceil function (e.g. 1 ; maturity-onset diabetes of the 
ybiing [MODY] types i - 3 and point mutations in mitochondrial 

■■■■■ disia) : • :: ' ' ■> ■■>"•■ 

b) Genetic defects in insulin action^ 

6) Disease of the exocrine pancreas- (e.g., pancreatitis, trauma, 
pancreatectomy, neoplasia, cystic fibrosis, hemochromatosis; 
r ? fibrbcalculous pancreatopathy). ; - e- 

" d) Eridocrinopathies (erg; » acromegaly, Cusing-s syndrome^ 
hyperthyroidism, pheochrombcytbma, glucagonoma, somatbstinoma, 
aldosteronoma) ^ .■■ — : : 

e) Drug or chemical induced (e.g., glucocorticosteroids, thiazides, 
diazoxide, pentamidine, vacor, thyroid hormone, phenytoin [Dilantin], 
P-agonists, oral contraceptives) 

f) Infections (e.g., congenital rubella, cytomegalovirus) 

g) Uncommon forms of immune-mediated diabetes (e.g., "stiff-manY 
syndrome, antHnsulin receptor antibodies) 

h) Other genetic syndromes (e.g., Down, Klinefelter^, Turner's 
syndrome, Huntington's disease, myotonic dystrophy, lipodystrophy, 
ataxia-telangiectasia) 

4. Gestational diabetes mellkus 

■\£W?\&4 pi3C&£!&$£ -av'-ft^Ki^ tf* ?r#l*} -~V*t< .\\UX 1 "'' ■ ■■ : 

Risk categories 

, 1. Impaired fasting glucose 

2. Impaired glucose tolerance ^ 

Type 1 Diabetes N o. 

t :v . i; - \ ;. . . /. ....... * v . . . \ . . . ■ * • ' ' >. 

Patients With this disorder have little or no insulin secretory capacity and depend on 
exogenous insulin to prevent rrietabolic decompensation (e.g., ketoacidosis) and 
death: '" { ' • , .■'./••*■ j 
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Commonly but not always, diabetes appears abrubtly (i.e., over days and weeks) in 
previously healthy non-obese children or young adults; in older age groups- it may 
have 'a more gradual onset. At the time of initial evaluation the typical patient often 
appears ill, has marked symptoms (e.g., polyuria, polydipsia, polyhagia, and weight 
loss), and may demonstrate ketoacidosis. Type 1 diabetes is believed to have a long 
asymptomatic preclinical stage often lasting years, during which pancreatic beta cells 
are gradually destroyed by an autoimmune attack that is influenced by HLA and other 
genetic factors, as ! well as the environment. Initially* insulin therapy is essential to 
restore metabolism toward normal. However, a so-called honeymoon period may 
follow and last weeks or moths, during which time smaller doses of insulin are 
required because of partial recovery of beta cell function and reversal of insulin 
resistance caused by acute illness/Thereafter, insulin secretory capacity is gradually 
lost (over several years). The association of type 1 diabetes with specific immune 
response (HLA) genes and the presence of antibodies to islet cells and their 
constituents provides strong support for the theory that type 1 diabetes is an 
autoimmune disease. This syndrome accounts for lese than 10% of diabetes in 
United States. 

Type 2 Diabetes 

Type 2, by far the most common form of the disease, is found in over 90 % of the 
diabetic patient population. These patients retain a significant level of endogenous 
insulin secretory capacity. However, insulin levels are low relative to the magnitude of 
insulin resistance and ambient glucose levels. Type 2 patients are not dependent on 
insulin for immediate survival arid ketosis rarely develops, except under conditions of 
great physical stress. Nevertheless, these patients may require insulin therapy to 
control hyperlgycemia. Type 2 diabetes typically appears after the age of 40 years, 
has a high rate of genetic penetrance unrelated to HLA genes, and is associated with 
obesity. The clinical features of type 2 diabetes may be mild (fatigue, weakness, 
dizziness, blurred vision, or other non-specific complaints may dominate the picture) 
or may be tolerated for many years before the patient seeks medical attention. 
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Moreover, if the level of hyperglycemia is insufficient to produce symptoms, the 
disease may become evident only after complications develop. 

Other specific types of Diabetes 

This category encompasses a variety of diabetic syndromes attributed to 3 specific 
disease, drug, or condition. Genetic research has provided new insights into 
pathogenesis of MODY, which, was formerly included as a form of type 2 diabetes. 
MODY encompasses several genetic defects of beta cell function, among which 
mutations at several genetic loci on different chromosomes have been identified. The 
most common forms - MODY type 3 - is associated with a mutation for a 
transcription factor encoded on chromosome 12 named hepatocyte nuclear 1a (HNF 
1, also known as TCF1) and -MODY type 2 is associated with mutations of the 
glucokinase gene (on chromosome 7) Mutations of the HNF-4a gene (on 
chromosome 20) are responsible for type 1 of MODY. Each of these conditions is 
inherited in an autosomal dominant pattern. Two new rare forms of MODY are 
associated with mutations of the HNF-1(3 (on chromosome 17) and an insulin gene 
transcription factor teiimed PDX-1 or 1 DX-1 (on chromosome 13). 

/¥he 5 di^ of diabetes mellitus; is usually made 

• dfr clinical ^grounds?<M6weve^ a smallsubgroup of-patients are difficult to classify, 
khat is; they display ^ both type 1 and 2 ; diabetes. Such patients 

are commonly nbh^bbese and have reduced insulin secretory capacity that is not 
sufficient to make them ketosis prone. Many initially respond to oral agents but, with 
time , require insulin. Some appear to have a slowly evolving form of type 1 diabetes, 
whereas others defy easy categorization. 

Gestational Diabetes 

The term gestational diabetes describes women with impaired glucose tolereance 
that appears or is first detected during pregnancy. Gestational diabetes usually 
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appears in the 2 nd or 3 rd trimester, a time when pregnancy-associated insulin 
antagonistic hormones peak. After delivery, glucose tolerance generally (but not 
always) reverts to normal. 

Diagnosis y-r- • , *.« ' - : V- • 

The diagnosis of diabetes is usually straightfonA/ard when the classic symptoms of 
polyuria, polydipsia; and weight loss are present All that is r required is a> random^ 
plasma glucose measurement from venous blobd that ^is 2O0^mg/d^of greater^lllf *' 
diabetes is suspected but not cdnfirtri^d fby a- randbm« gluc«se;:d^ 
screening test of choice is overnight fasting plasma glucose level. The diagnosis is 
established if fasting is equal to or greater than 126 mg/dL on at least two separate 
occasions. 

Related conditions 

impaired Glucose Tolerance and Impaired Fasting Glucose 

Impaired glucose tolerance (IGT) and impaired fasting glucose (IFG) are terms 
applied to individuals who have glucose levels that are higher than normal, (under 
fed or fasting conditions, respectively) but lower than those accepted as diagnostic 
for diabetes mellitus. Both conditions are associated with an increased risk for 
cardiovascular disease, but do not produce the classic symptoms or the 
microvascular and neuropathic complications associated with diabetes mellitus. In a 
subgroup of patients (about 25 to 30 %), however, type 2 diabetes eventually 
develops. 
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Impaired Glucose Metabolism 

Impaired Glucose Metabolism (IGM) is defined by blood glucose levels that are 
above the normal range but are high enough to meet the diagnostic criteria for type 2 
diabetes mellitus. The incidence of IGM varies from country to country, but usually 
occurs 2-3 time more frequently than overt diabetes. Until recently, individuals with 
IGM were felt to be pre-diabetics, but data from several epidemiological studies 
argue that subjects with IGM are heterogeneous with respect to their risk of diabetes 
and their risk of cardiovascular morbidity and mortality. The data suggest that - 
subjects with IGM , in particular, those with impaired glucose tolerance (IGT) , do not 
always develop diabetes, but whether they are diabetic or not, they are, nonetheless, 
at high risk for cardiovascular morbidity and mortality: Among subjects with IGM, 
about 58 % have Impaired Glucose tolerance (IGT), another 29 % have impaired 
fasting glucose (IFG), and 13 % have both abnormalities (IFG/IGT). As discussed 
above, IGT is characterized by elevated post-prandial (post-meal) hyperglycemia 
while IFG has been defined by the ADA (American Diabetes Association) on the 
basis of fasting glycemic values. 

The categories of (a) normal glucose tolerance ,(NGT), (b) impaired glucose 
^ptiSoi^ diabetesrmellitus are periodically revised and 

•aft^ of the American Diabetes Association (ADA). The 

^ctual vdlues as defined in "Report of the Expert Qommittee on the Diagnosis and 
Classification of Diabetes Mellitus. Diabetes pare (26) f, 2003, 5-20" -and The 
Diabetes Ready-Reference Guide for Health Care Professionals, 2000, published by 
the American Diabetes Association" are: 

a) Normal Glucose Tolerance (NGT) = fasting glucose level < 6.1 
mmol/L or less than 110 mg/dl and a 2h post-prandial glucose level 
of < 7.8, mmol/L or < 140 mg/dl. 

b) impaired Glucose Metabolism (IGM) is impaired fasting glucose (IFG) 
defined as IFG = fasting glucose level of 6.1 - 7.0 mmol/L or 1 10 - 
126 mg/dl and/or impaired glucose tolerance (IGT) = a 2h post- 
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prandial glucose level (75 g OGTT) of 7.8 - 11.1 mmol/L or 140 
200 mg/dl). 

c) Type 2 diabetes = fasting glucose of greater than 7 mmol/L or 126 
mg/dl or a 2h post-prandial glucose level (75 g OGTT) of greater than . 
11.1 mmql/L or 200 mg/dl. 

These criteria were defined using the WHO recommended conditions for 
administration of an oral glucose tolerance test (75 g OGTT) L e,, £he oral 
administration of a glucose load containing the equivalent . of 75, g of . anhydrous 
glucose dissolved in water with a blood samplestaken 2 :houre (later to 
postprandial glucose. ; Other OGTTutest: conditions -have confirmed ;? ^ie ; assoc)ate^ 
risks of the lGT artd IFG categories ^ including-. 1) using 50 g glucose instead of 75 g, 
2) using a casual (non-fasting) glucose sample as the analyte, and 3) analysing the 
post-prandial glucose at 1 hour rather than 2 hours post-glucose load. Under all of 
these conditions, the glycemic categories defined above have been linked to the 
increased risks described below, but the standardized OGTT is preferred in order to 
minimize variations in test results. 

Insulin resistance is not primarily due to a diminished number of insulin receptors but 
to a post-insulin receptor binding defect that is not yet understood. This resistance to 
insulin responsiveness results in insufficient insulin activation of glucose uptake,- 
oxidation and storage in muscle and inadequate insulin repression of lipolysis in 
adipose tissue and of glucose production and secretion in the liver. 

Accordingly, the compounds and combinations of the present invention are 
eespecially useful for the treatment of pathological states, selected from the group 
consisting of IGT, IFG and IGM. 

Summary of the invention 



The present invention provides a compound of the formula 



WO 2004/099134 



PCT/EP2004/004774 



30 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) -PM (I) 
wherein n is 0 or 1 ; 

wherein R 1 :, R? % R 3 , R 4 , R 5 , R 6 , R 7 ,R 8 , R 9 , R 10 , and fO) , independently of each other, 
are 

- a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryf-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 20 ), a boron ic acid group (-B(OH) 2 ) t a cyano group (-CfeN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 21 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 23 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 24 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 

( QO-NHR 25 ; -CO-NR 26 R 27 ), an amido group (-HN-CO-R 28 ), a sulfonic acid 
group j(~SO}H) t a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group ^SG^-NHR 2 ^-^ an amidosulfone 

group (-fslH-SCVR 32 ),, a sulfone group (-SO2-R 33 ), a phosphoric acid group 
(-QP(=0)(pH) 2 ), a phosphoric acid ester group (-OP(=OKOR 34 )(OR 35 )), a 
phosphonic acid group (-P(=0)(bH)2), an phosphonic acid ester group (- 
P(=0)(OR^)(OR 37 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
^group (-SjH);a thioether group (-S-R 38 ), a hydroxy group ( OH); ah alkoxy group 
(-0-R 39 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted orN,N- 
disubstituted amino group (-N : : - ""V 

- which each independently can be substituted with one or more substituehts, 
which can be the, same or different; and, 
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- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 . R 6 . R 7 . R 8 . R 9 . r1 °. 
and R 1 Vas well ihepairs R%^, R^/R 31 , R M /R Z5 , R 36 /R 37 and R 41 /R 42 , 
independenly of each other, may form a part of a ring; and 

- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 , R 25 . R 26 . R 27 . R 28 , R 29 . R 30 . R 31 - 
R 32 , R 33 , R 34 , rH R 36 , R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of each other 
are a hydrogen at^ 

^^^^^^Hdnyl, he^r^i^/hetei^^ h^eroaiidnyl, 
heterocycloaikyii heterocycioaikenyi, ay/heterM^a'f^^ivl, tieteroaryl- 
alkyi, aryi-heteroalkyl, heteroaryl^heteroalkyl group; and 

- wherein EVVGI and EWG2 are eacfi independently an electron withdrawing group 
and; . .... . . . . , ;. .... . 

wherein the group PM 



has the formula (II) 




- wherein X 1 is CR 51 R 52 , 0, S, SO, S0 2 or NR ; and 
.- wherein X 2 is CR 54 R 55 ,0,S, SO, S0 2 , or NR 56 ; and 

wherein R 51 , R 52 , R 53 , R 54 , R 55 . and R 56 , independently of each other, are 
. a hydrogen atom (-H); or an alkyi, alkenyl, alkinyl, cycloalkyi, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycioaikenyi, aryl, heteroaryl, aryl-alkyi, heteroaryl-alkyl, aryl- 
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heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 60 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CfeN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 82 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NHfOR 64 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 68 ; -CO-NR 68 R 67 ), an amido group (-HN-CO-R 68 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 69 ; -SOrNR^R 71 ), an amidosulfone 
group (-NH-SO2-R 72 ), a sulfone group (-SO2-R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 74 )(OR 75 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an pnosphonic acid ester group (- 
P(=0)(OR 76 )(OR 77 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 78 ), a hydroxy group (-OH); an alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, independently of each other, can be substituted with one or more 
sjjbsti.tuents, r whjcK 

i^»V««V ^:fl!) (-CO' i^OV\ r ■ 3 v ; ^,r,;,v..v..r;,; ; ., ; -; *.■..■ ■:■■,*> ' 

^Pj^SH^SO^^^^y^B i9.?9*IBt . P 5 % .-f! 1 * 82 ' ~Rf!». R^' R 65 . and R 96 , * 
. present, as.well as.the pairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R^/R 77 and R^/R 82 , 

; independently of each other, may form a part of a ring; and 



wherein the substituents R 60 , R 61 , R 62 , R 63 , R 84 R 88 , R 66 , R 67 , R 88 ,'R 69 , R 70 , 
R 71 , R 72 , R^R 74 ,,! 75 , ^ f F^^ 8 ,^,r^,\f, and R^ independently of 
each other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 
group; and 
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wherein A 1 is „, <v : v , ••. ... )t/ , if . . . ^ .. . , t v. . 

- a hydrogen atom (-H); pr aaalkyi, alkenyl, alkiny^ 

cycloalkinyl, heterpalkyi, heterpalkenyl, heteroalkinyi, heterocy^cloalkyl, 
heterpcyclbalkenyi, aryl, heteroaryl, aryl-alkyl, heteroaryi^lkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl grotip or, a carbaldehyde (-CHO), a 
ketone group (-COrR 100 ), a^borpnic acid group (-B(QlH)2), a cyano group 
(.C=N), a carboxylic acid gnpup (-CO0H), a carboxylic acid ester group 
(-COOR 10 !), a carbpxyljc^ ^ . 

hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 

feCO r NR^(QI^^ a 
carboxamide" group (-COrNH 2 ),.a N-5ubstituted or NJN 
acid amide group, (-CO-NHR 105 ; -CO-NR 106 R 107 ), an amido group (-HN-CO- 
R 108 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 109 ; -SO2- 
NR iio R m ) an amidpsulfone group (-NH-SO2-R 112 ), a sulfone group (-SO2- 
R 113 ), a phosphoric acid group (-OP(=0)(OH) 2 ). a phosphoric acid ester group 
(-OP(=0)(OR 114 )(OR 1 15 )), a phosphonic acid group (-P(=0)(OH)2). an 
phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), a halogen atom, a 
trifluormethyl group (-CF 3 ). a thiol group (-SH); a thioether group (-S-R 118 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 119 ). a tetrazole group, an amino 
group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR 120 ; 
-NR 121 R 122 ); and 

- which, independently of each other, can be substituted with one pr more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 . R 114 /R 115 . R 116 /R 117 and 
R 121 /R 122 , independently of each other, may form a part of a ring; and 

. x._ • x"x . n100 o101 o102 D 103 p104 R 105 r106 r 107 r 108 

r wherein the substituents R , R , R , R , R . K , K . « > • 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 . R 116 , R 117 , R 118 , R 119 , R 120 , R 121 , and 
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R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyi, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heierbcycloalkyl, heierocycloalkeriyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




( 



- wherein X 3 is CR 131 R 132 , O, S, SO, S0 2 , or NR 133 ; and 

- wherein R 131 , R 132 , and R 133 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyi, 
cycloalkiny I, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 

, hetexocycloajkenyljiaryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
gratip. (^^r^ 1 ^, a ^orop^c acid group ^B(OH) 2 ), a cyano group (-ON), a 
carboxylic acid group (:COOH), a carboxylic acid ester group (-COOR 141 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 142 ), a hydroxamic acid group ; 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 143 (OH)), a O- 
substituted hydroxamic acid group (-CQ-NH(OR 144 )), a carboxamide group 
(-QO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide-group, 
(-QO-NHR 145 ; -CO-NR 14 ®R 147 ), an amido group (-HN-CO-R 148 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 149 ; -SO 2 -NR 150 R 151 ), an 
amidosulfone group (-NH-SO2-R 152 ), a suifone group (-S0 2 -R 153 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
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(-OP(=0)(OR 1M )(OR 155 )), a phosphpnic acid group (-P(-0)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 156 )(OR 157 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group ( T SH); a thioether group (-S-R 158 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 189 ), a tetrazole group* an amino 
group (-NH2), or a ^substituted or N.N-disubstituted amino .group (-NHR 16p ; 
; -NR 161 R 162 );and ■:, ... , : ' 

- wh'ich, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . . .. ,. 

- wherein optionally, the, the pair .p^VR^, if present, as. w©p the pajp R^/R 147 , 
R 150 /R 151 , R 154 /R 155 , R 156 /R 157 and R 161 /R 162 , independent of each other, may 
form a part of a ring; and 

- wherein the substituents R 1 - 40 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R 149 R 1» R 151 f R 152 f R 153 f R 154 f rIK r 156 R 1S7 > R 168 f R 159^ R 1(» R 1« ^ 

R 162 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyi, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroaikinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 2 is 

- a hydrogen atom (-H); or an alky!, alkenyl, alkinyi, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroaikinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroaikyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-eb-R 180 ), a boronic acid group (-B(OH)2), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 

■ 
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(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 185 ; : -CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S.O2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 189 ; -SO2-NR 190 R 191 ), an ; 
amidosulfone.group (-NH-SO2-R 192 ). a sulfone group (-SO2-R 193 ), a phosphoric 

, acid group (-OP(=p)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 194 )(OR 195 )), a phosphonic acid group (-P(=0)(pH) 2 ), an 
phosphonic acid ester group. (^=pKQR^)(OR 1 *)i a halogen atom, a 

Jrifluormefhyl group (^F 3 ), a thiol group (^H); a thipether group (-S-R 198 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 199 ), a tetrazole group, an amino 
group (rNH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 200 ; 
-NR^R 202 ); and " 

. which, independentlyof each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^ 86 /R 187 , R 190 /R 191 , R 194 /R 19b , R 196 /R 197 and 
R^VR 202 independenly of each other, may form a part of a ring; and 

Wherein the substituents R-, R , R ,,R ,R .R .R . K - K • 
, R 189 R 190 R 191 r 192 r 193 r 194 R 195 , R 196 , R 197 , R 198 , R , R , R , and 

R? 02 , independently of each other are a hydrogen atom (-H), or an alkyl, 
.... alkenyl, alkinyl, cycloalkyl. cycloalkenyl, cycloalkihyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl. heteroaryl- 
heteroalkyl group; 



or wherein the group PWI 



has the formula (IV) 
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jr~ — R 211 

A 3 (IV) 

wherein R 21 1 and R 212 , independently of each other, .are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkehyl, 
cycioaikinyl, heteroalkyl, heteroalkenyf, heteroalkinyl, heterocycloalkyl, 
heteropycloalkenyl, ary£ heteroaryl, aryl-aikyl, t^terb^ryl^kyl^^l^ 
heteroalkyl, heteroaryl-heterbalkyl group oh a carbaldehyde X^HO)i a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 221 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 222 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NH^R 224 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 225 ; rCO-NR^R 227 ), an amido group (-HN-CO-R 228 ), a sulfonic acid 
group (-^S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 229 ; -SOrNR^R 231 ), an 
amidosulfone group (-NH-SO2-R 232 ), a sulfone group (-SO2-R 233 ), a phosphoric 
acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(^P(=0)(OR 234 )(OR 235 )), a phosphonic acid group (-P(=0)(OH)2). an 
phosphonic acid ester group (-P(=0)(OR 236 )(OR 237 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 239 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and- 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 



WO 2004/099134 



PCT/EP2004/004774 



38 ... . 

wherein optionally, the pairs R 226 ^ 227 , R 230 /R 231 , R 234 /R 235 , R 236 /R 237 and 
R 241 /R 242 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 R 228 , 

p229 p^230 ^231 ^232 p233 p234 j^235 p236 p237 j^238 f^239 p240 p241 an( j 

R 24? , independently of each other are a hydrogen atom (-H), or ah alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 3 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl -heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 260 ), a boronic acid group (^B(OH) 2 ) f a cyano group (tG=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-C0OR 261 ), a 
carboxylic^apid^anh^ apid group 

(^0-;NH(<^ (-COrNR 263 (pH)), a O- 

substituted hydroxamic acid group (-CO-NH(OR 264 )), a carboxarnide group 
(-CO-NH2); a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 265 ; -CO-NR^R 267 ),-an:amidp group (-HN-CO-R 268 ? ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 269 ; -SO2-NR 270 R 271 ), an 
amidosulfone group (-NH-S0 2 -R 27? ) f a sulfone group (-SC>2-R ?73 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR^ 4 )(OR 275 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 278 ), a 
hydroxy group (-OH); an aikoxy group (-O-R 279 ), a tetrazole group, an amino 
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group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 280 ; 
-NR 281 R 282 ); and . / ; 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally^ 

R 281 ^ 282 , independent of each other, may form a part of a ring; and 

- wherein me subsmients^ R^^ 

R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X 5 is CR 292 Or N; and 

- wherein R 291 and R 292 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
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heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH)2), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxyiic acid ester group 
(-COOR 301 ), a carboxylic acid anhydride group (-CO-O-CO-R 302 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 303 (OH)), aO-substituted hydroxamic acid group (-CO-NHCOR 304 )), a 
carboxamide group (-CO-NH 2 j, a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -CO-NR 306 R 307 ), an amido group (-HN-CO- 
R 308 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SOrNHi), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 309 ; -SO2- 
NR 310 R 311 ), an amidosulfone group (-NH-SO2-R 312 ), a sulfone group (-SO2- 
R 313 ), a phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 314 )(OR 315 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 316 )(OR 317 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 318 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 319 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR 320 ; 
-NR^R 322 ); and 

wfiich, independently of each other, can be substituted with brie dr more 
su^tifuen^ which 

vfoerej™ well the pairs R 306 /R 307 , 

^ab /R 3ir R314/ R 315 - r316/ R 317 and j^/ftm ihd e pe ndenly of each other, may 

form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , R 306 , R 307 , R 308 , 

R 309 R 310 R 311 R 312 R 313 R 314 R 315 R 316 R 317 R 318 R 319 R 320 R 321 Qnd 

R 32 ?, independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
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heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 4 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloaikinyi; heteroalkyi; heteroalkenyl, het^rbalkinyi; heterocycioalkyi, 
heterocycloalkenyl, aryl, heteroaryl; aryl-alkyl; heteroaryl-alkyl, aryl- 
heteroalkyi. heterparyl-heteroalkyl group or, a carbaldehyde (-CHO).a 
ketone grxiupt-CO-R 340 ), a bororiic abid l group (-BfOH)2), a cyano group 

'(^^a'^^yiic ^Mp^o&^. rmw^^tP&P . ■ 

(-COOR 341 ), a carboxylic acid anhydride group (-CO-0-CO-R 342 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 344 )), a 
carboxamide group (-CO-NH2). a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR 34 ^ 347 ), an amido group (-HN-CO- 
R 348 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 349 ; -S0 2 - 
NR 350 ^ 351 ), an amidosulfone group (-NH-SO2-R 352 ), a sulfone group (-SO2- 
R 353 ), a phosphoric acid group (-OP(=O)(0H) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 354 )(OR 355 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P^OXOR^fOR 357 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thloether group (-S-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 359 ), a tetrazole group, an amino 
group (-NH 2 ), X or a N-substituted or N,N-disubstituted amino group (-NHR 360 ; 
-NR^R 362 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 347 , R 350 /R 351 , R 354 /R 355 , R 356 /R 357 and 
r 361 /R 362 , independenly of each other, may form a part of a ring; and 



) 



) 
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wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , R 345 , R 346 . R 347 , R 348 , R 349 , 
R 350 , R 351 , ,R 352 , R 353 , R 354 , R 355 , R 356 , R 357 , R 358 , R 359 , R 360 . R 361 , and R 362 , 
independently of each other are a hydrogen atom (-H), or an alkyl, alkenyl, 
alklnyl, cycloaikyl, cycloaikenyl; cycloalkinyl, hetefoalkyi, heteroalkenyl, 
heteroalklnyl, heterbcycroalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl- 
alkyl, heteroarytei^ ? 



or wherein, the. group PM 
has the formula (VI) _ . 



371 




372 



;^r 375 



(VI) 



wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 
a*ydrogen,atomt(gM).; oCian a&^tygtftigH^ cycloaikyl, cycloaikenyl, 
^cyoloalkinyl^ 

heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
! hetecoal.kylj.heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
'ketone group ^(^(^ ! :^^;tQ:^f^lc^/Empcf : p^uj9. (r^(pH^ f ^^an^group^ . 
(ie=N), a cartio^lciacld group (-QPQH 

^(iCOOR 38 ^ carboxyllc aci&anhydride group (-QO-0-CQ-R 382 ), a t< • . .. 
hydroxamic acid group (^GQ-NH(OH)), a N-substituted hydrpxamic acid group 
^COiNR^OH)); -Ja p4substituted; hydroxamic : ac|d group (-CO-Nhl(OR 384 )), a 
■•: cdrboxamide group:(4CO^NH 2 ), a N-substituted or.N.N-disubsjtituted carboxyllc 
i acid amide groups (^O^HR 385 ; .-Cp-NR 386 R 387 ), an anildo group (-HN-CO- 
R 388 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SCVNHR 389 ; -SO2- 
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NR 390 R 391 ), an amidosulfone group (-NHrSQz-R 392 ), a sulfone group (-SO2- 
R 393 ), a phosphoric add group ( r OP(=0)(OH)2), a phosphoric acid ester group 
(-OR(=0)(OR 3 -JCOR 395 ))/ a phosphonic.ac^ 

ph&phdnicscides^group^ ^ : 

trifluormethyl group (-CF3). a thiol group^Shifra thtoether group (,S-R 398 ), a 
hydroxy group (-OH); an alkoxy group-C-O-R 3 ^), atetrazole group, an amino 
group (-NH 2 ), or a N-subsWuted orN,N^isubstituted ; amino group (-NHR 400 ; 

vimich^^ 

substituenfsrwhjch can bethe; same qr ? different^and, ,. 7 . , -j^i* •- < ^ ? f 

wherein optionally, any two of the groups R 371 , R 372 . R 375 , and R 376 , as well as 
the pairs R 386 /R 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R 401 ^ 402 , independent of 
each other, may form a part of a ring; and 

. ... * r-,380 ,-,381 I-.382 o383 D 384 D 385 p386 p387 p368 

- wherein the substituents R , R ■ , R .R . R . R . • » 

R 389 t 1^390 ^39^ R 393 R 394 f R 395 , R 396 , R 397 , R 398 , R 399 , R 400 , R 4 ° 1 , and 

R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cyctoalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryi-heteroalkyl, heteroaryl- 
heteroalkyl group; or 

alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyiminb (=N-dH) group, and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 5 is 
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a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-aikyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ), a boronic acid group (-B(OH)2), a cyaiio group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxyiic acid anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 425 ; -CO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N- 
disubstituted sulfonamide group (-SO2-NHR 429 ; -SCVNR 43 ^ 431 ), an 
amidosulfone group (-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
fOP(=0)(OR 434 )(OR 438 )), a phosphonic acid group (-P(=0)(OH)2), an 
phosphonic acid ester group (-P^OXOR^XOR 437 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 439 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 440 ; 
-NR^R 442 ); and ' 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 426 /R 427 , R 430 ^ 431 , R 434 ^ 435 , R^/R 437 and 
R 44i /R 442 i jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 - R 422 , R 423 , R 424 , R 425 , R 428 r 427 , R 4 28 f 
R 429 , R 430 , R 431 , R 432 , R 433 , R 434 , R 435 , R 436 , R 437 , R 438 , R 439 , R 440 , R«\ and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM . 

has the formula (VII) 




- wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 461 ), a carboxylic acid anhydride group (-CO-O-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substrtuted hydroxamic acid group (-CO-NH(OR 464 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR 466 R 467 ), an amido group (-HN-CO- 
R 468 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubstituted sulfonamide group (^SOrNHR 469 ; -S0 2 - 
NR 47 °R 471 ), an amidosulfone group (-NH-S0 2 -R 472 ), a sulfone group (-S0 2 - 
R 473 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
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(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(QH)2), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (^S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 479 ), a tetrazble group, ah amino 
group (-NH2)* or a N-substituted or N,N-disUbstituted amino group (-NHR 480 ; 
• -NR 481 R 482 ); . ' 

- which, independently of each other, can be substituted With one or more 
substituents, which can be the same or different; and, - 

- wherein optionally, the pairs R^/R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R^/R 482 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 460 , R 46 \ R 462 , R 4 ^ 3 , R 484 , R 465 . R 466 , R 467 . R 468 , 
R 469 , R 470 , R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 479 , R 480 , R 481 , and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyj, heteroalkyl, 
heterOalkenyl, heteroalkinyl, heterocycloalkyi, heterocycloalkehyl, aryl, 
heteroaryi, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl. heteroaryl- 
heteroalkyi group; 

or wherein the group PM 
has the formula (VIII) 
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wherein X s is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N , when the bond between X 6 and X 7 is a 
double bond; and , 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or an alkyl> alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroatkenyl, heteroalkinyl, 
heterocycloalkyl, heterpcycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 500 ), a boronic acid group (-B(OH)2), a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-O-CO-R 502 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^^H)), a O-substituted hydroxamic acid group (-CO-NH(OR 504 )), a 
carboxamide group (-CO-NH2), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 505 ; -CO-NR^R 507 ), an amido group (-HN-CO- 
R 508 ), a sulfonic acid group (-^S0 3 H), a sulfonamide group (-SO2-NH2), a N- . 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 509 ; -SO2- 
NR 510 R 511 ), an amidosulfone group (-NH-SO2-R 512 ), a sulfone group (-SO2- 
R 513 ), a phosphoric acid group <-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 514 )(OR 515 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 516 )(OR 517 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 518 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 519 ), a tetrazole group, an amino 
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group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 520 ; 
. NR 521 R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 ' R 496 , and 
1 R m i if present, as well as the pairs R^/R 507 , R 510 /R 5i1 , R 514 /R 515 . R 516 /R 517 and 
r^VR 522 , independent of each other, may form a part of a ring; and 

wherein the substituents R^. R 501 , R 502 , R 503 , R 504 , R 505 , R 506 , R 507 . R 508 , R 509 . 
R 510 , R 511 , R 512 , R 513 , R? 14 , R 51S , R 516 R 5 ^ 7 , R 51a , R 519 , R 520 , R 521 , and R 522 . . , v, 
independently of each pthe| :$m a hydrogen atom (-H), or an alkyl, alkenyl, 
' alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl- 
alkyl, heteroaryl-alkyl, aiyl-heteroalkyl, heteroaryl-heteroalkyl group; and 

Wherein A 7 is 

a hydrogen .atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cyclpalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroaikinyl, heterocycloalkyl, 

> ; he|ero ? cycjQa r [^^^ 

heteroalkyl, heteroaryl-heteroalkyl group v o.r, a paraldehyde (-CHO), a ketone 
group (-CO-R 540 ), a boronic acid group (-B(OH)2), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
carboxyHc acid anhydride, g a hydroxamic acid group 

(-GO-NH(QH)), a N-substituted hydroxamic acid group ( r CQ-NR W3 (QH j), a O- 
substituted hydroxamic acid group (-CO-NHfOR 544 )), a carboxamide group 
(-9O-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 545 ; -GO-NR^R 547 ), an amido group (tHN-CO-R 548 ), a, sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 549 ; -SO2-NR 550 R 551 ), an 
amidosulfone group (-NH-SO2-R 552 ), a sulfone group (-SO2-R 553 ), a phosphoric 
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acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 554 )(OR 555 )), a phosphonic acid group (-P(=0)(OH)2), an . 
phosphonic acid ester group (-P(=p)(GR 556 )(OR 5 f 7 )), a halogen atom, a 
trifluorinethyi group (-CF3), a thiol group (-SH); a thioether group (-S-R 558 ), a 
hydroxy group (tQH); an alkoxy group (-O-R 559 ), a tetrazole group, an amino 



group (-NH 2 ), or a N-substituted or : N,N-disubstituted amino group (-NHR 1 



560. 

air 



-NR 56 ^ 562 ); and 



.., :-q ■ rt -:^- : j ju;,tb 



- which . -Independently of each other, can be substituted with one or more ^ , 
substituents, wjiich can be the same 0,cdilfefsnt;.ancL.^,j;^. v 

- wherein optionally, the pairs ^ 6 /R 547 , R^/R 551 , R 5W /R 555 , R 556 /R 557 and 
R 56iy R 562^ j nc | e p en d e nly 0 f eac h other, may form a part of a ring; and 

- wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

R 549 p550 R 551 R 552 p553 £554 R 555 R 556 R 557 R 558 p559 R 560 R 561 

i „ . R 5 ? 2 , independ^ntlY.of each other are a hydrogen atom (-H), or an alkyt, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (IX) or (IXa) 
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R 610 




wherein X 8 is N or GR 570 : and 

wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-CQOR 581 ), a carboxylic acid anhydride group (-CO-0-CO-R 582 ), a 
hydroxamic acid group (^O-NH(OH)), a N-substituted hydroxami acid graup 
(-eO-NR^COH)); a 0-substituled hydroxamic acid group (-CO--NH(OR 584 )), a 
carboxamide grpup (-QO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR^ 85 ; -CO-NR^R 587 ), an amido group (-HN-CO- 
R^ 88 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO^NHR 58 ^; -SO2- 
NR 590 R 591 ), an amidosulfone group (-NH-SO2-R 592 ), a sulfone group (-S0 2 - 
R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid group (-P(=0)(OH)2) ( an 
phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole group, an amino 
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group ( NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 600 ; 
. NR 6oi R 602 ); ■ ' ■ _ ' ■ . . • ■-: ■■ ■ . 

- which, independently of each other, can be substituted with one or rnqre 
substituents, which can be the same or different; and, , 

- wherein optionally, the pairs R OT0 /R 575 . if present, as well as the pairs R 588 /R 587 , 
R^/Rf 1 , R%R 595 , R^R 597 and R^VR 802 , independeniy rf;eac(i^her,;may 

■• form a part of a ring; and ( ,..; ;v . : ... ^; ai :.«i/,v- c'w*.'.*Aflfe 

- wherein the substituents R 580 , R 58 - 1 , R 582 , R 583 R 884 , R 5 ^ R^,,rK R 588 . 
R 589 , R* 90 , R 59 \ R 592 , R 593 , R 5 K R* 95 , R 598 , R 597 , R 598 , R 599 . R 690 , R 601 , and 
R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has the formula (X) 




(X) 



- wherein the groups X 9 is CR 900 R 90 \ S; SO, SO2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl. which is linear or branched 
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and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or . 
-C(=O)NR 910 R 911 . 

wherein A 8 and A 10 are, independently of each other, selected from a: . 
hydrogen, cyano, -C(=0)NR 912 R 913 , or Ci, C 2 , C 3 ,C 4f C 5 or C 6 alkyl! which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and ,R 912 , are, Independently of each other, selected from hydrogen, or 
Qi, C?, C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C2, C3. C4. C5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2. 3. 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 , 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 

(b) ^p9H, ^ .. . ; ■ • : '." . 

(c) -COO(Ci. C 2 , C 3 , C 4 . C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(0 C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1,2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
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heterocyclic ring having 1,2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; . 
i .... • .' ' 

- wherein said C3. C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8. 9 or 1 0 - membered bicycKc ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), I.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, 
-OC2, -OC3, -OC 4 , -OC5 or -OC 6 alkyl, said -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), |.e. ester, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -O0 A , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyanp; . 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl). ester, C A , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OC2, -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(d , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od. -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1 , 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 
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(4) Ci, C2, C 3 , C 4 , Ob, C 6 , C 7 , C 8 , C 9 or do alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
indepehdehtlyselected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups, selected from l 

(a) hydroxy;- >:^. :: .v... .7. ■' . ■■ 

(b) -COOH; ->•■•■••---<■. • ;« • 

(c) -eOO(Ci, C 2 ,C 3 , C 4 , C 5 or C<3 alkyl)i.e. ester^ which, may linear or 
branched ancUs optionally substitutedwithj 1,2,. 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocyele which may be saturated qr e , 
unsaturated comprising 1 , 2, 3,-or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C2, 

>■■ ^3, ; G4,rC 5S or.:C6 alkyl^and -QCi,^OG 2 , -OG 3 , -OC 4 , -OC 5 or -OC 6 alkyl; 
said GirC 2 . Cz, G 4f :C 5 orcC^alkylv and -QG, -OG 2 , -OC 3 , -OC4. -OC5 .or 
rOCe alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bieyclic ring system which may be saturated 
or Unsaturated comprising (i) two fused heterocyclic rings„each 
heterocyclic iring haying. 1,2,3, or 4,hete.roatoms indeRendently selected 

'-from nitrogen, dxygencorisulfu&i OR(H).-a. % p.r- 6rmem^erejd;heter9cycle 

•1$0tell0 3 ,'2lm'& I^^^^P^f 5W' 8 $ BC *® <j !. ■ fr0IB nitrogen , 
idxygeCartd stf lfu£?ftised «toia benzene ring, wherein said bieyclic ring-; 
^^^iemti8- bp|iafi<3^^bs|ttM^">^^ 3 » 4. or 5. substituents v , 
' ifidependently selected, from oxo; shydpoxy, halogen^ Ct,:G 2 , C 3 , C 4 , Cs or 
' Ce^lkylv andrOC^TOG 2 , ; -OC 3 rrPJD4. rOC 5 or -OC 6 alkyl, said Cj, C 2 , C 3 , 
Gt, G 5 or^Ge-alkyl, and -OC1, -OC 2 , -OC 3 . -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or ; branched and optionally substituted with 1 , 2, 3, 4, or 5 

halogens;^ A ; ... 
;<f)>CONR??;R 925 ; 
(g^SQzNR^R 925 ; 
(hJ-NR^-C^OJR 925 
(iJ-NR^-^OJNR 92 ^ 925 ; 
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O-NR^CQOR^ 30 
(k) -O-CO-R 930 
(O-O-GO-NR^R 925 ; 

(rri) -NR^SOzR? 30 ; .; > m .;, 7 ■ 
(n) - NR^R 92 ?; v , : , , • : : i 

(6) phenyl whichte optionally substitated with 1, 2, 3, 4, or 5 group . 
independently selected from halogen, hydroxy, Cif C2rC3. G4. C5 or pe n; 
alkyl, ^Ci^eaf^Gav^G^rHOCsLopOCe alkyl, tCOQH, -COp(Ci, C 2 , 
C 3 , G 4 f C 5 or C* alkyl) i.e.] ester,said Ci ,62, G 3 ^)C & ^C^aJkyl, ^>Ci, 
-OC 2 ,'^OC3,^OC4i ¥mm0^^k^^^9^^'9^^ 
6P0e alkyl) he: estetebeingHinear ^rtt^j^q4^^^^^^-^f^^ 
With 1, 2, 3, 4, 5, op6 substitutents independently selected from 0 or 1 
C 3 , C4 C,i or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6, halogens; 
(5) OCi, OC 2 , OG 3 , OC 4 , OC 5 , OC 6 , OC 7 , QC 8 , OCg orOCio alkyl, which is 
linear or branched and is optionally substituted with 0, 1 , 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 
(a) hydroxy; 
(b>COOH; 

(c) -GOO(Gi, C 2 , Csi C4, C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or . 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C 1f C 2 . 
C3,C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C1, C 2 , C 3 , C 4 . C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC4, -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 



) 
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heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC^ , -OC 2 , -OC 3 . -OC 4 , -OC 5 or -OC 6 alkyl, said Ci , C 2 , C 3 , 
C 4 , C 5 or C 6 aikyl, and -OC1, -OC 2 . -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 92 ^ 925 ; 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=6)NR 925 R 925 ; 
(jJ-NR^COOR 930 

(k) -Q-CO-R 930 

(I) -O-CO-NR 92 ^ 925 ; 

(mJ-NR^SOiR 930 ; 

(n)-NR^R 925 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, Ci, C2, C 3 , C 4 , C 5 or C 6 
^IkyC -be^ -OC 2 , -OC 3 , ;OC 4> ^ci or -OC 6 aikyl, -COOH, -CbO(Ci , C 2 , 
"K. 64. C5 or C 6 aikyl) i.e. ester, said Ci, %, C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched arid optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 Cs or Ce cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C4 C5 or C6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 
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(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1,2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1 , 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -0(32, -OC 3 , -0C 4 , -OC5 or -OC 6 alkyl, said Ci, 
C 2 , C 3f C 4 , C 5 or C 6 alkyl. and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 ailc/t 
being linear or branched and optionally substituted with i , 2, 3, 4, or 5 
halogens. • 

(9) an 8^ 9 or 1 0 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic " 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1f C 2 , C 3 , C 4 , C 6 or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyi; said C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl. and -OCi, -OC 2 , -OC 3l -OC 4l 
-OC 5 or -OC6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(lOJ-CONR^R 925 ; 
(Hy-SO^R^R 925 ; 

(12) -NR^-^OJR 925 

(13) -NR^-CC^OJNR^R 925 ; 
(HJ-NR^COOR 930 

(15) -0-CO-R^° 

(16) -0-CO.NR 925 R 925 ; 
(lyj-NR^SO.R 930 ; 
(ISJ-NR^R 925 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2f C 3 , C 4| C 5 or C 6 alkyl, 
-OCi, -OG 2 , OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0^ C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, -OC 2 , -OC 3 , 
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-OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(C-i, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C2, C 3 , C 4f C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, Ca, C 3> C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
aikyl, said C i( C 2 , C 3 , C 4 , or C 5 alkyl, -OC 1t -OC 2 , -OC 3 , -OC 4 , or -OC5 
alkyl being linear or branched and optionally substituted with 1,2, 3; 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 



has the formula (XI) " 




: a 11 (XI) 

wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 
- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C1 , C 2 , C 3 , C 4 , C 5 or C 6 alkyl. which is linear or 
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branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or . 
-C(=O)NR 910 R 911 . 

A 11 is selected from 

hydrogen, cyano, -C(=0)NR 1012 R 1013 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
C! , C2, C 3 , C 4 , C s or C 6 alkyl. which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 10 " and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 , 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -CQOH, 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or Ge alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
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heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C3.C4. C5 or C 6 cycloalkyl, phenyl, naphthyl, .are 
optionally substituted with 1 , 2, 3, 4, or 5. substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4. or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C5 or Ce cycloalkyl, which is optionally substituted with 1 .', 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -C06(Ci, C 2 , 
C 3 , C 4 , C 5 or C s alkyl), i.e. ester, Ci, 62, C 3 , C4. C 5 or C 6 alkyl, and -OC t , 
-OC 2 , -OC3, rOC 4 , -OCs or -OC 6 alkyl, said -COO(Ci, C2, C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci. C2, C3. C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; , 

wherejn,!^ 

(1) ;bydr^xyj &Q cc>>«ki*i$.r r : :? ; * : - '-. , . . : : ... '. ... 

(2) cyanp; o^i-h.v^,^ t ?<<■,■■ ,; : ,v-;. ; ;, : , f ;.,.:. ■ • .. 

(3) G3,*C 4 ^5tpr QeiCy^fj^l optionally substituted with 1 , 2, or 3 groups 

independently «elec^.1inm;N'^^..^i^r -COOK, -COO(Gi, C2, C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, d , C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -OC1, -OC2, -OC 3 , 
-Oe 4 , 7QC5:Pr -OC 6 alkyl, wherein said -COO(Ci, C2, C 3 , C 4 , C 5 or Ce alkyl) 
i.e. ester, Ci, C2, C3. C 4 , C 5 or C 6 alkyl, and -OCt, -OC 2 , -OC 3 , -OC 4 , -0C 5 or 
-OCe alkyl, are '(near or branched and are optionally substituted with 1 , 2, 3, 
• 4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -c6o(Ci; C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OCl -OC* -OC 3 , -OC 4 , -OC 5 or -OCe alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
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(4) Civ C2. C 3| C 4 , C 5 . C 6 , C 7 . C 8 , Cg pr C10 alkyl, which is linear or branched 
and is optionally; substituted [with 1,2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 . 2, 3, 4, or 5 halogen atoms arid 0,1 , or 2 
groups selected from ,-. • ; . 

. (a) hydroxy; ; . rl - ; .- . . ,. r .. •. . r . . „' ... 

; (b)-COOH; • i ,-,V--,' , , ir .,-'., :r , 

(c) ^O0(Qi, C 3 , C 4 , p 5 ^^ may linear or 
^branched andJs: optionally suJt^titiJte^J with 1^3^. or 5 halogens; . 

(d) a,5 - or 6-membered heterocycle which may be saturated or 

. • • unsa tyjgrted comprising 1, 2, 3, or 4 hetero atoms independently selected 

, ir .,frqm nitrqg^ 1 ' 2, or3 

substituents independently selected from oxo, hydroxy, halogen, C\, Qj. 
C 3 , C 4 , C5.0r.Ce alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C'i, C 2 , G 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OG 3 , -OC 4 . -OC 5 or 
■; -OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
,3,4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1,2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC1, -OC 2 . -OC 3 , -OC 4 , -GC 5 or -OC 6 alkyl. said C1. C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SG 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 



) 



) 
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G)-NR 1025 COOR 1030 
(k) -O-CO-R 1030 
(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2 , C3; C 4 , G 5 or C6 
alkyl, -OCi, -OC2, -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2 , 
C3, C 4 , C5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OO2, -OC3, -OC4, -OC5 or-OC 6 alkyl, -COOH, -COO(Ci , C2, C 3 . C 4 ,Cs 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C3, C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C5 br C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 
(5) Od, OC 2 , OC 3 , OC 4 , OC 5 , OC 6 , OC 7 , OC 8 , OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1 , 2, 3, 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(cj -866(Gi;% 2 i r C 3 , C 4 , C 5 or C6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 
■ (d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1,2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents Independently selected from oxo, hydroxy, halogen, Ct, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, arid -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or OC 6 alkyl, 
said Ct, C 2 , C 3 , C 4 , C5 or Ce alkyl, and -OCi, i OG 2 , -OC 3 , -OC 4 ; -OO5 or 
-OC6 alkyl being linear or branched and optionally substituted with i, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
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heterocyclic ring having 1 , 2, 3, or 4 heterbatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, Wherein said bicyclic ring 
system is optionally substituted with 1, 2, Z, 4, or 5 substituents : " 
independently selected from oxo, hydroxy, halogen, d, C2. C3. C4, C5 or 
C 6 alkyl, and -OCl -OC2, -OC 3 , -OC 4 ; -OC 5 or -OC e alkyl, said Ci,C 2 ,C 3 , 
C 4 , C 5 or Ce alkyl, and -OCi , -OC 2 , -OC 3 , -OC4, -OC5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1v 2; 3/47 of- 5 
halogens; "'*•*' ''" " *>■ '■> '■■' : '-' ;i ~ ' 

(f) -CONR 10i5 R ,0i5 ; ; - : ' f : "■ ^ : - 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j)-NR 1025 COOR 1030 
(k)-O-CO-R ,03 ° 

(I) -O-CO-NR 1025 R 1025 ; 

(m)-NR 1025 SO 2 R 1030 ; 

(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OCl -OC^ -OC 3 , -OC 4i -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C2, 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-OC* -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 
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(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1 , 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. said d, 
C 2 , C 3 , C 4 . C 5 or C 6 alkyl, and -OCi , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicydic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Ci, d, C 3 , C 4 , C 5 or C 6 alkyl. and -QCi, -° c 2. -° c 3. " oc 4. -OCs or 
-OCe alky!, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1. -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(11) -^Q 2 NR 1 ,^R 1025 ; 

(12) -NR 1 ^ 5 -G(=0)R ld:s 

(13) -NR 1025 -C(=p)NR 1(KJ5 R 1025 ; ; 

(14) -NR^CpOR 1030 

(l^-O-CO-Rl 030 : 

(16) -0-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1,2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-Od, -OC 2 , -OG 3l -OC 4 , -OC5 or -OC 6 alkyl. -COOH, -000(0! , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 . C 3 , C 4t C 5 or C 6 alkyl, -OC1, -OC 2 , -OG 3 , 
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-OC 4 , -OCs or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i,e. 
ester being linear or branched ?nd optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
pr C 6 cydoalkyl, and C 3 , C 4 C 5 or Ce cydoalkyl, wherein C 1t C2. C 3 , C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 
■ - ■ 2, 3, 4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said. R^ 30 , when R 930 is phenyl or G 3 , C 4 C 5 or C 6 cydoalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 subsfrtuents, independently seleded from 
halogen, OH, Ci, C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl, said C1, C2, C 3 , C 4 . or C 5 alkyl, -OC1, -OC 2> -OC 3l -OC 4 , or-OC 5 
alkyl being linear or branched and optionally substituted with 1,2, 3, 4, or 
5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 
has the formula (XII) 




- wherein the groups R 1201 is hydrogen or fluoro. • 

- wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other Is 
hydrogen. 
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has the formula XIII: • - 
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r>1303 




(xiii) - . 



wherein: 



r 1300 and R 1301 are independently selected . from .the group consisting of: 



(1) hydrogen, 

(2) CN, 

(3) Ci-ioalkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or ; . ^ 

- b) phenyl, which is^unsubs^ 
indep^ridently^selecte^^ 

NHS0 2 R 1302 , N^alkyOSOaR 1302 , S0 2 R 1302 . SO 2 NR 1305 R 1306 , 
'5/ H : >bNR 1305 R 1306 , CONR 1305 R 1306 , C0 2 H, and C0 2 Ci^alkyl. wherein the C,. 
Or- ' ealkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(Ci*a!l^^ NR i305 R 1306 , CONR" 05 ^ 1306 . 
G0 2 H; and C0 2 Cii6alkyl. wherein the Chalky! is linear or branched, 

•(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 
comprising 1 - 4 heteroatoms independently selected from N, S and O, the 
heterocycle being unsubstituted or substituted: with, 1 - 3 substituents, 

1302 ^3 1302 

independently selected from oxo, halogen, N0 2 , CN, OH, R , OR 
NHS0 2 R 1302 , N(C|^alkyl)S0 2 R 13d2 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
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• -i-v- 4 :..'!».'•••'..■.:. ^:-C, -4.0-': . _; •;■ •■ ' *;. ■-< f ,,- ' ' • ■ 

CONR 1305 R^, C0 2 H, and G0 2 C^a^ or 

branched;---- - <:■■■■■}'■ . •;• >:<:;,.-. , ^ ; y.r<~-.. ; y-,-; 

(6) C3*cycloalkyl, which iSi6ptionaHy substituted;with 1 - 5 substituents,,. r 
independently selected from halogen, QH, C^alkyl, and OCi-ealkyl, wherein 
the Gi^alkyl and QC^IkyJ are linear or^branched and optionally substituted 
wfth:1 -5 halogens, ;. r a. , ?! -h . yy 0 y- ,_ ;> _ y^y-v;. .'. 

(7) OH,- : : .-*!' ^yr'yryy v -yix-:] e ;.:u.f ^P^-yv^s 

(8) OR 1302 , and>.: ?;'.y-yy y.-.r y,y 

(9) NR 1 ^R 13 ?!;, r! COi^r' .^V-;-:,V -c, urC^-A mu^^-j ^c^ 

h v^"^-;** W.^+W? ?aO*'b..ws" ~0 : & i%3& -Z&y&M&iai* 
R 13p2 is Ci^alkyVwhiehrts li.^ • 
substituted with 1 - 5 groups Independently selected from halogen, C0 2 H, and , 
C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched; 

R 1303 R 1304 and r13P7 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substituted 
independently selected from halogen, OH, Chalky!, and OCi-ealkyl, 
wherein the d-ealkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
PCi-ealkyl, wherein the Ci^alkyl is linear or branched and optionally 
substituted with 1-5 halogens, 

ve) C0 2 H,. 

f) C0 2 Ci^alkyl, 

g) CONR 1305 R 1306 ; 



.) 
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(3) CN, .' ' . [; . .. 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substituents • 
independently selected from Chalky!, and OCi-ealkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted with 1-5 
halogens, 

(5) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Ci^alkyl, and OC^alkyl, hydroxy and halogen, 
wherein the d-ealkyl is linear or branched and optionally substituted with 1 - 5 
halogens, 

(6) C0 2 H, ' . * ' • ' '. 

(7) C0 2 Ci^alkyl, 

(8) CONR 1305 R 1306 , and 

(9) C^cycloalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from Ci-ealkyI, and OCi-ealkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted with 1 - 5 
halogens; 

R 1305 and R 1306 are independently selelcted from the group consisting of. 
(1) hydrogen, 

5 a^phenyij wbjchJSj unsubstituted or substituted with substituents independently 
selected from halogen, OH, Ci-ealkyI, and OCi-ealkyl, wherein the Chalky! is 
linear or branched and .optionally substituted with 1- 5 halogens, 
(3) C^cycloalkyl, which is . unsubstituted or substituted with 1 - 5 substituents 
independently selected.from Ci-ealkyI, and OCi-ealkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens 
, (4) Chalky!, which is linear or branched and whiph is unsubstituted or substituted 
• with:, . . . . . 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, alkyl, and OCi-ealkyl, 
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wherein the d-ealkyl is . linear or branched and optionally substituted 
with 1 y 5 halogens, 
or wherein R 1305 and R 130e together with the nitrogen atom to which they are 
. attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
. selected from halogen, hydroxy, C^alkyl, and C^alkoxy, wherein alkyl 
' .-..^iBikl aHcom.aii4xin«ubftjtouC9cLw^ pn<B tQ flye'haipgefi*; ' 



or wherein the group PM 



has the formula XIV: 



Rl \ y / Rl4 ° 1 



CN (XIV) 



wherein R 1400 and R 1401 , independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroaikenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 1402 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 1403 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 1404 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 1406 j), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 1407 ; -CO-NR 1408 R 1409 ), an amido group (-HN-CO-R 1410 ), a sulfonic 
acid group (~S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 



i 
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disubstituted sulfonamide group (-SO2-NHR 1411 ; -S02-NR 1412 R 1413 ), an 
amidosulfone group (-NH-SO2-R 1414 ). a sulfone group (-SO2-R 1415 ), a 
phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(_0P(=O)(0R 1416 )(OR 1417 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (^P(=0)(OR 141B )(OR 1419 )), a halogen atom, a 
trifluormethyl group (-CF 3 ). a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 1422 ; 
-NR 1423 R 1424 ); and 

*: which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 1408 /R 1409 , R 1412 /R 1413 , R ,416 /R 1417 , R 1418 /R 1419 and 
R 1423 /R 1424 jndependenly of each other, may form a part of a ring; and 

. t , . ... . o1402 o1403 D 1404 D 1405 D 1406 p1407 p1408 r1409 

- wherein the substituents R , R ,R ,R ■ R ,K ,K , k 

R 1410 R 1411 R 1412 R 1413 R 1414 R™ 15 , R 1416 ( R 1417 , R 1418 , R 1419 , R 1420 , R 1421 , 

R i422 R 1423 ( and R i424 i independently of each other are a hydrogen atom 
(-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, 
, ,,heteroal^ heterocycloalkyl, 
. heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryNheteroalkyl group; 

or wherein the group PM 

has the formula XV: 




1501 / \ ^R 1500 
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- wherein X 11 is CH 2 , CHF or CF 2 ; 

- wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyano. heterocyclecarbonyl, R 1502 R 1503 NC(O)-, B(OR 1504 )2, (1 ,2,3)-dioxoborolane 
and 4,4,5,5-tetramethyl(1 ,2,3)-dioxoborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyj, haloalkenyl, heterocyclealkyl, and hydrpxyalkyl; 

- wherein R 1502 , R 1503 and R 1504 are each independently selected from the group 
consisting pf hydrogen, aikyl, and aiytaljc^ . . . ' 

with the proviso that the following compounds are excluded: 
glutaminyl thiazolidine (=Gln-Thia), glutaminyl pyrrolidine (=Gln-Pyrr) (from WO 
03/072556), glutamin-pyrrolidln-2-carboxylic acid (= Gin-Pro), glutamin- 
pyrrolidln-2-carboxamid (=Gln-Pro amid), and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro-pyrrol-1-yl)-6-oxo-pentanoic acid amide (Gin - 2-cyano-2,5-dihydro- 
pyrrolidin) (from WO 01/55105). 

Object of the present inyentipn: 

it is an object of the present invention to provide DP IV inhibitor molecules with 
improved bioavailability resulting in a higher transport rate from intestine into blood 
circulation, compared with ordinary DP IV inhibitors. 

A further object of the present invention is to provide inhibitor molecules for DP IV 
and DP IV like enzymes, which exhibit a decreased profile of side effects in 
comparison with ordinary DP IV inhibitors. 

Furthermore, it is an object of the present invention to provide inhibitor molecules for 
DP IV and DP IV like enzymes with a definite half life period in the organism, wherein 
the half life period can be definitely controlled by administration of a further 
substance in combination with DP IV inhibitors. Alternatively, the problem can be 
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understood as an additional option which allows to control, to shorten or to 
prolongate the time period, during which the DP IV inhibitor is acting as an active 
molecule. 

It is an object of the present invention to provide new DP IV inhibitors, and optionally 
to provide DP IV inhibitorsin combination with QC inhibitors, for the manufacture of a 
medicament for the treatment of diseases of mammals that can be treated by 
modulation of DPIV- and optionally QG activity in said mammal, especially for the 
treatment of metabolic diseases in humans. In detail, it is the object of this invention 
to provide new compounds for the preparation of a medicament for the treatment of 
non-insulin dependent diabetes mellitus (type 2), impaired glucose tolerance, 
glucosuria, and disturbances of signal action at the cells of the islets of Langerhans 
and insulin, sensitivity in the peripheral tissue in the postprandial phase of mammals, , 
especially in humans. 

Further, it is the object of this invention to provide new compounds for the 
preparation of a medicament for the treatment of hyperlipidemia, metabolic acidosis, 
diabetic neuropathy and nephropathy and of sequelae caused by diabetes mellitus in 
mammals; metabolism-related hypertension and cardiovascular sequelae caused by 
hypertension in mammals; for the prohylaxis or treatment of skin diseases and 
.diseases of the mucosae, autoimmune diseases and inflammatory conditions, 
and for the prophylaxis, or treatment of psychosomatic, neuropsychiatric and 

^xdujiC-if pfesn.tfra fyfow,*J& :.r. «..,i:fi.: .•„•}!•..•„;?,•,*.- bw..$.<*»;:x\ f ; t 

depressive illness, and neurodegenerative diseases such as anxiety, depression, 
^le|C^.. ^^<MXfer!i^ 1. ^jppnlc_ fa^jCie,, Schizophrenia, epilepsy, nutritional disorders, 
spasm, and chronic pain, and a simple method for thVtreatment of those disorders. 

; ••„;.•'••• v- ■■:>;..■■■• •'. • . . ■ ..<.... - - 

Solution of the problem: 

According to, the invention, . the first and second object is solved by use of a 
compound of the general formula (I), preferably having a glutaminyl or, respectively, 
a homoglutaminyl residue, each having both an N-urisubstituted a-amino group and 
an unsubstituted y-amido group, and more preferably by use of a L-a-glutaminyl or, 

■ ' • • . ( 
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respectively, a L-a-homoglutaminyl residue according to the formulas (NH2-CO-CH2- 
CH2-CH(NH 2 )-CO-) or, respectively, (NH2-CO-CH 2 -CHrCH2-CH(NH2)-CO-) as a part 
of the inhibitor molecules of the general formula (I). 

The glutaminyl or the homoglutaminyl residue, respectively, renders the inhibitor 
molecule of the general formula (I) more hydrophilic than ordinary DP (V inhibitors 
and causes ^n increase of the transport rate from intestine into blood circulation by 
the -PE^T transpprter system. Thus the DP IV ihhibitore according "to the present 
invention bear the .advantage to exhibit ah improved "bioavailability after orailipiak'e * 
compared with ordinary DP IV inhibitors. 



A further effect of the introduction 1 of the glukmihyl resiliue'tnto the 'DP IV inhibitor 
molecule concerning the second object of lowered side effects consists of the 
diminished passage through the blood brain barrier from the circulation into the 
central nervous system. This leads to a significantly reduced spectrum of undesired 
side effects of the DP IV inhibitors according to the invention. 

Furthermore, it has surprisingly been found that the glutaminyl residue of the. DP IV 
inhibitors of the general formula (I) is metabolized to a cyclic pyroglutaminyl 
derivative of the general formula (I), which is inactive as DP IV inhibitor in vivo, (see 
schemes 1 and 2) ; 

The inventors found out that this cyclisation reaction from a glutamin derivative to a 
pyro-glutamine derivative is accomplished enzymatically, and the responsible 
enzyme is glutaminyJ cyclase. The enzyme glutaminyl cyclase (E.C. 2.3.2.5, 
abbreviated as QC) is known per se and, furthermore, as being involved in the 
formation of thyrotropin-releasing hormone and gonadotropin releasing hormone. 

A further unexpected result was the finding that substrat specificity of glutaminyl 
cyclase extends also to homoglutamine. N-terminal homoglutamine as a part of a DP 
IV inhibitor is metabolisized analogously to glutamin by glutaminyl cyclase to a cyclic 
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pyro-homoglutamine derivative (see reaction schemes 1 and 2 for glutamine and 
hbmoglutamine, respectively). 

Scheme 1: Cyclization of glutamine by QC , 




Scheme 2: Cyclization of homoglutamine by QC 




An action of igllitaminyl cyclase on low-molecular substances, such as DP IV 
inhibitors according to the present invention, was not known up to the present 
invention, which has surprisingly detected the action of QC on DP IV inhibitors 
containing a glutaminyl residue* especially a L-a-glutaminyl residue at the N-terminus 
of the DP IV inhibitor according to the present invention. Furthermore, the action of 
glutaminyl cyclase on DP IV inhibitors containing a homoglutaminyl residue, 
especially a L-a-homoglutaminyl residue at the N-terminus was unknown up to the 
present invention. 
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The ring closure reaction from the open chain glutaminyl derivative being active as a 
DP IV inhibitor to: the cyclic pyroglutaminyl derivative (see scheme 1), which is 
inactive as a DP IV inhibitor in vivo, is accomplished by the enzyme glutaminyl 
cyclase (hereinafter abbreviated as QC; E.C. 2.3.2.5) according to the reaction; 
equation mentioned above. 

Thus, the third object of the invention is solved by administration of an inhibitor for 
glutaminyl cyclase (hereinafter abbreviated as QC inhibitor), which prevents the 
inactivation of the DP IV inhibitor molecule according to the present invention by 
cyclisation of their glutaminyl or homoglutaminyl residue, respectively. The 
administration of a glutaminyl cyclase inhibitor in combination with a DP IV inhibitor 
according to the present invention containing a N-terminal glutaminyl or 
homoglutaminyl residue, respectively, therefore opens an additionaloption to control 
or to prolongate the half life period of the simultaneously administrated DP IV 
inhibitor, respectively. Therefore a definite and precise adjustment of the half life 
period of the DP IV inhibitors is possible according to the present invention by a 
simultaneous administration of both a QC and a DP IV inhibitor. 

The DP IV inhibitor according to the present invention, optionally combined with a QC 
inhibitor, may than act within a definite time period as a medicament for the treatment 
of conditions mediated by DP IV or DP, IV— like enzymes, such as arthritis, obesity, 
immune and autoimmune disorders, allograft transplantation, cancer, neuronal 
disorders and dermal, diseases. Especially, the DP IV inhibitor according to the 
present invention, optionally combined with a QC inhibitor, may be used as a 
medicament for the treatment to improve glucose tolerance by lowering elevated 
blood glucose levels in response to an oral glucose challenge and, therefore, are 
useful in treating non-insulin dependent diabetes mellitus (NIDDM; DM Type 2). 

Additionally, a synergistic action of DP IV inhibitors togethter with other proteins, 
which are cleaved and inactivated by DP IV, can be achieved by providing these 
proteins by a gene therapeutic expression systems in combination with the 
administration of DP IV inhibitors according to the present invention. These proteins 
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or peptides, respectively, are the glucagon like peptide 1 (GLP-1) and the glucose 
dependent insulinotropic peptide (GIP) (see WO 03/030946). 

Glucagon like peptide 1 (GLP-1) is a peptide, synthsized in intestinal L ceils in 
response to nutrient ingestion and promotes nutreint assimiliation via potentiation of 
glucose dependent insulin secretion. Glucagon like peptide 1 (GLP-1) is produced by 
proteolytic cleavage of the preproglucagon molecule. Functions of GLP-1 includie the 
enhancement of regulated secretion of insulin from pancreatic p-cells in response to 
increased blood glucose levels and suppression . . of glucagon secretion, which 
together results in a decrease in blood glucose levels without causing hypoglycemia. 

: Glucagon like peptide 1 (GLP-1) has a extremely short half-life in vivo (< 2 minutes). 
In man, glucagon like peptide 1 (GLP-1), which has an alanine residue at position 2 
is quickly inactivated by DP IV, which cleaves specifically dipeptides from peptides 
and proteins having an alanine or proline residue at position 2. Therefore, it is a 
further possibility for the treatment of type-2- diabetes and other DP IV related 
disorders, to provide glucagon like peptide 1 (GLP-1) by a gene therapeutic 
expression system on one hand, and to prevent the degradation of glucagon like 
.peptide. 1 (GLP-1) by DP IV on the other hand by simultaneous administration of DP 
^ inhibitors according ,10 the present invention. By administrating both GLP-1 and DP 

: v;IV>inhibitors, ;i the half-life, pf ;? GLP-1. is increased resulting in normalization of glood 

%^glucps€t levejs in ; diabetic patients. 

Further, glucose dependent insulinotropic peptide (GIP), a peptide synthesized by 
: duodenum K cells, functions to stimulate insulin release in response to increased 
blood glucose levels and may also have the advantage of lowering blood lipid jevels. 
Glucose dependent insulinotropic peptide (GIP) directly enhances insulin secretion 
through a specific GIP receptor expressed on islet p-cells. Unlike GLP-1 , GIP has. not 
been demonstrated to improve the phenotype of diabetic patients, although GIP has 
been shown to enhance insulin-mediated glucose disposal in sheep, rats and mice. 



WO 2004/099134 PCT/EP2004/004774 

77 

A recent study has demonstrated that, in a similar way to GLP-1, GIP is also 
inactivated through cleavage at position 2 alanine by DP IV. It has been found, that 
inhibition of DP IV reduces GIP degradation and potentiates its insulinotropic and 
antihyperglycemic effects in pigs. Therefore, the expression of GIP in the human 
body by a gene therapeutic expression system on one side, and the simultaneous 
administration of a DP IV inhibitor according to the present invention on the other 
side, is a further possiblity to treat diabetes type 2 and DP IV related disorders. 

Additionally, the coexpression of both GIP and GLP-1 by a gene therapeutic 
expression system on one side, and the simultaneous administration of DP IV 
inhibitors; according to the present invention on the other side; represents a further 
option for an improved therapy for diabetes type 2 and DP IV related disorders, 
based on the fact, that the half-life of both GIP and GLP-1 is prolongated by 
simultaneous administration of DP IV inhibitors according to the present invention. 
Moreover, all therapies involving a gene therapeutic step may additionally be 
combined with the administration of a gltitaminyl cyclase inhibitor. 

Detailed description of the invention 

The present. invention relates to the area of dipeptidyl peptidase IV (DPIV) inhibition 
and, more particularly, relates to glutaminyl and homoglutaminyl derivatives, wherein 
a glutaminyl or homoglutaminyl residue, respectively, is bound in a peptid manner to 
a nitrogen containing residue, pharmaceutical compositions containing said 
compounds, and the use of said compounds in inhibiting DPIV and DPIV-like 
enzyme activity. . 

The present invention provides new DPIV inhibitors, which are effective e.g. in 
treating conditions mediated by DPIV inhibition, pharmaceutical compositions e.g. 
useful in inhibiting DPIV and DPIV-like enzyme activity and a method of inhibiting 
DPIV and DPIV-like enzyme activity. 
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Best embodiments for carrying out the invention 

As a first embodiment, the present invention provides a corhpbund of the formula 
NR 1 R 2 - C(=EWG1HCR 3 R 4 )n - CR^R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
Wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 . R 7 , R 8 , R 9 , R 10 , and R 11 , independently of each other, 
are 

- a hydrogen atom (-H), or an alkyl, alkenyli alkinyl, cycloalkyl, cycloalkenyt, 
cycloalkinyl, heterbalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 20 ), a boronic acid group (-B(OH) 2 ), a cyano group (-ON), a 
carboxyiic acid group (-COOH), a carboxyiic acid ester group (-COOR 2 *), a 
carboxyiic acid anhydride group (-CO-0-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 23 (OH)), a O- 
substituted hydroxamicacid group (rCO-NH(pR 24 )), a cai*oxamide,group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxyiic acid amide group, 
<t©^P$^^ a sulfonic acid 
groupjfc^ji^fsiU^^ 

disubstituted; sulfonamjde^rqup (-SO^NHR 29 ; -SO 2 -NR 30 R 3 J), an amidosulfone 
group (^H-SOz-R 32 ), asulfone group (-SO2-R 33 ), a phosphoric acid group 
(rpP(=p)(OH) 2 ), a phosphoric acid ester group ^OR^p^p^^OR 35 )), a 
phosphonicacid group >( r P(=p)(pH) 2 ), anphosphonicacid, ester group (- 
P(=0)(OR 36 )(OR 37 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group,(-SrR^), a.hydroxy group,(-OH); an alkoxy group 
(_0-R 39 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N.N- 
disubstituted amino group (-NHR 40 ; -NR^R 42 ); : . , . 

- which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 
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- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R 1 \ as ^ll*e:pairs,R 26 /R^, .^^^/R^«»7B 37 .a^,^ 1 /F^, 
independenly :of. each omen m^ ,,. r ■-. 

- wherein the sub$ti^^ 

R^. R 33 , ^, R 35 , R^R^R 38 , R 39 ,^ 4 ? , R 4 \ and Rg^dep^ndently of each other 
are a hydrogen atom (^), { pr, an alkyl, alkenyl, alkinyl. cycloalkyl, , 
cycloalkenyJ*cycloalkii^ 

heterocycloalkyl, hetewwycloalkenyli .l^.^^a^p^^^^ryl. 
alky!, arylrheteroal^ , , y L 

- wherein EWG1 and EWG2 are each independently an. eleptrpn withdrawing group 
and; 

wherein the group PM 

has the formula (|l) ; , , 




- wherein X 1 is CR 51 R 52 , O, S, SO, S0 2 or NR 53 ; and 

- wherein X 2 is CR^R? 5 , O, S, SO, S0 2 , or NR 56 ; and 

wherein R 51 , R 52 . R 53 , R 54 , R 55 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycjoalkinyl, heteroaikyi, heteroalkenyl, tieteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
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group (-CO-R 60 ), a boronic acid group (-B(QH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 62 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 63 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 64 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or N.NTdisubstituted carboxylic acid amide group, 
(-GO-NHR 88 ; -CO-NR 66 R 67 ), an amido group (-HN-CO-R 68 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 69 ; -SO2-NR 70 R 71 ), an amidosulfone 
group (-NH-SOs-R 72 ), a sulfone group (-S0 2 -R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 74 )(OR 75 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 76 )(OR 77 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 78 ), a hydroxy group (-OH); an alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, l 

wherein optionally ? any tw«o of the groups R 51 ,.R 52 . R 53 R 54 . R 55 . and R 56 , if 
vpresentjas well^as the pairs R^ 6 /R 67 !'r 70 /R 71 , ^^Jf^a^F^/P^, 
independently of each other,, may ; form a paitof aring; and 

:, ; wherein the sub^^ 

R 7 ?, R 7 ^, R 73 , R 74 , R 75 , R 76 , R 77 , R 78 , R 79 , R 80 , R 8 Vand,R 82 independently of 
each other are a hydrogen atom (-H). or an alkyl, alkenyl, alkinyl, 
cycloalkyl* eycloalkenyl, cycloalkinyl, heteroal^kyl, heteroalkenyl, 

. heteroalkinyl, heterocycloalkyl, heterocycloalkenyi, aryl, heteroafyl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 
group; and 
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wherein A 1 is 

- a hydrogen atom (-H); or an alkyl, aikenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl. 
heterocycloalkenyl, aryl, heterparyl, aryl-alkyl, heteroaryl-alky I, aryl- 
heteroalkyl, heteroaryUheteroalkyrgroup or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 100 ), a boronic add group (-B(OH) 2 ), a cyano group 
(-ON), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 101 ), a carboxylic acid anhydride group (-CpTO-p9" R10 ^ , a 
hydroxamic acid group (-COrNH(OH)), a N-substitutetf hydfoXamic acid group 
(-C6-NR 10 ?(OH)), a 0 T substituted hy^rp%injc a|id grouovfclD-N^R 104 )^ a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-GO-NHR 105 ; -GO-NR 106 R 107 ), an amido group (-HN-CO- 
R 10 ?), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 109 ; -S0 2 - 
NR 110 R 111 ), an amidosulfone group (-NH-S0 2 -R 112 ), a sulfone group (-SOz- 
R m ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 114 )(OR 115 )), a phosphonic ac|d group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 118 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 119 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 120 ; 
-NR 121 R 122 ); and 

- which, independently of each other, can be substituted with one or more 
siibstituents, which can be the same or different; and, - •■ . ■ 

- wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 1i6 /R 117 and 
R 121 /R 122 , independently of each other, may form a part of a ring; and 

t. ■ 11- u »u *„ d100 D 101 d102 D 103 D 104 r105 R 106 R 107 r 108 

- wherein the substituents R' UU , R ,R , R , R , K , k , k , , 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 , R 117 , R 118 . R 119 . R 120 . R 121 , and 
R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 



WO 2004/099134 



PCT/EP2004/004774 



. ■ . r ' 

alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroaikyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) i 

N X 3 

: -"K : - 

A 2 (III) 

- wherein X 3 is GR 131 R 132 ,0, S, SO, S0 2 , or NR 133 ; and 

- wherein R 131 , R 132 , and R 133 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroary|-heteroalky| group or, a carbaldehyde (-CHO), a ketone 
groupf^-R-^vWBdrdhic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 141 )* a 
carboxylic acid anhydride group (-CO-O-CO-R 142 ), a hydroxamic acid group 
(rGd^NHfOH)), a N-sUbstituted hydroxamic acid group;(-CO-NR 143 (OH)), a O- 
substituted hydroxamic^acid group (-CCvNH(OR 144 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group,, 
(-CO-NHR 145 ; -CO-NR W 7 ),- an amido group (-HN-CO-R 148 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 149 ; -SO2-NR 150 R 151 ), an 
amidosulfdne group (-NH-SO2-R 152 ). a sulfone group (-SO2-R 153 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 154 )(OR 155 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 156 )(OR 157 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 158 ), a 
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hydroxy group (-OH); an alkoxy group (-0-R 159 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 160 ; 
-NR 161 R 162 ); and 

- ( which, independently of each other, can be substituted with one or more 
substttuents, which can be the same or different; and, 

- wherein Optionally, the the pair R 131 /R 132 , if present, as well thepairs R 1 ^/R 147 , 
R 150 /R 15 \ R 1S4 /R 155 , R 156 /R 157 and R 16l /R 162 y independent of each other* may 
form a part of a ring; and •'.*•'"...•.. \ : v.\?»yyj^j=? ■.'■■■x-.i - 

: • wherein the substituents RS* R^^ R 1 ^ Rl^1 4 ,R^ <: R 14 l 

R W9l R 150 , i R 15 \ R 152 , R' 63 , R 15 *;>R 155 , R 156 , Rl 5 ^, R4 58 ;, R 159 ,^R 16 ^, R 16 \;and > 
R 162 independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyi, heteroalkinyl, heterocycloalkyl* heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyi, aryl-heteroalkyl, heteroaryl- 
heteroalkyi group; 

wherein A 2 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyi, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 180 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxyliO acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 182 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a CD- 
substituted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 185 ; -CO-NR 18S R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid 
group (~S0 3 H), a sulfonamide group (-S0 2 -NH 2 ); a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 189 ; -SO 2 -NR 190 R 191 ), an 
amidosulfone group (-NH-S0 2 -R 192 ), a sulfone group (-S0 2 -R 193 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 194 )(OR 195 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
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phosphonic acid ester group (-P(=0)(OR 196 )(OR 197 )). a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 1 ? 8 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 199 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 200 ; 

. NR 201 R 202 ); an( , 

- which t independently, of each other, can be substituted with one or more ; 
substituents, which can be the same or different; and,., 

- wherein optionally, the pairs R^R^^/^K R^and ' " 
R 2oiy R 202 j nt j e p enc |enly of each other, may form a part of a ring;'arid 

- whereinthe substituents R 180 , R 181 , R 182 , R 183 , R 184 , R 185 , R 186 . R 187 , R 188 , 
R 189 , .R 190 , R? 91 , R 192 , R 193 , R 194 , R 195 , R 196 , R 197 , R 198 . R 199 , R 20 ° R 201 , and - 
R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl; heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryi-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 




- Wherein R 2 " and R 212 , independently of each other, are 4 

- a hydrogen atom (-H); or an alkyl, alkenyl, aikinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heterpaikyl, he 

heterocycloaikenyi, aryl, heteroaryl, aryl^lkyl, heteroaryl^lkyl, aiyl-^ 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
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carboxylic acid group (-CpdH), a carboxylic acidester group (-COOR 221 ), a 
carboxylic apid anhydride group (-CO-O-CO-R 222 ), a nydrbxamic acid group 
(-CO-NH(OH)), a N-substituted tiydroxamic acid group (-CO-NR 223 ^)); aO- 
substituted fhydroxamic acid group (-CO-NRCOR 224 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 225 ; -CQ-NR 22 ^ 227 ), an amido group (-HN-CO-R 228 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 j, a N-substituted or N,N- 
disubstituted sulfonamide group (-SO^NHR 229 ; -SOz-NR 23 ^ 231 ), an 
amidosulfone group (-NH-SO2-R 232 ), a sulfone group (-SO2-R 233 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 234 )(OR 235 )), a phosphonic acjd group (-P(=0)(OH) 2 ), an 
phbsphdnic! acid ester group (-P(=0)(OR 236 )(QR 237 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 239 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 226 /* 227 , R 230 /R 231 , R 234 /R 235 . R^/R 237 and 
r2 41 /r 242 jnciependenly of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 . R 228 . 
R 229 , R 230 , R 231 , R 232 , R 233 , R 234 , R 235 , R 23$ , R 237 ,R 238 , R 239 , R 240 , R 241 , and 
R 242 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heterpalkenyl, heteroalkinyl, heterocyclpalkyl, heterocycloalkenyl, aryi, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 3 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
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group (-CO-R 260 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 261 ), a 
carboxylic acid anhydride group (.CO-O-CO-R 262 ), a hydroxamic acid group 
(-CO-NH(0H)), a N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 265 ; -CO-NR 266 R 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid 
group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 269 ; -SOa-NR 27 ^ 271 ), an 
amidosulfone group (-NH-SO2-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric 
acid group (-OP(=O)(0H) 2 ), a phosphoric acid ester group 
(.OP(=O)(0R 274 )(OR 275 ))! a phosphonic acid group (-P(=0)(dH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 278 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 279 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 280 ; 
-NR 281 R 282 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 267 , R 270 /R 27 \ R 274 /R 275 , R 276 /R 277 and 
R 28 ,VR 28 Vm^ , . ■. 

X^h^ni«- siib^hie^^. R^\ R 262 , R 263 /R 2 K R^. R 266 . R 267 , R 268 . 
r™Ir™, R 27 \R 272 , R 273 , R 274 , F* 275 . R 278 , R 277 ; R 278 , R 279 , R 280 , R 28 -, and 
"R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 
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(V) 



wherein X 4 is CR 291 or N; and 

wherein X 5 is CR^orN; and r > -< • 

wherein R 291 and R 292 , independently of each other, are '"' • 
a hydrogen atom (-H); or an alkyi, alkenyl, alkinyl, cyclo&lkyi, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, neteroaryl-alky«, aryl- 
heteroaikyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 301 ), a carboxylic acid anhydride group (-GO-O-CO-R 302 ), a 
hydroxamic acid group (-COrNH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 303 (DH)), a O-substituted hydroxamic acid group (-CO-NH(DR 304 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -CO-NR 306 ^ 307 ), an amido group (-HN-CO- 
R 308 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 309 ; -S0 2 - 
NR 3io R 3n ) an am idosulfone group (-NH-SO2-R 312 ), a sulfone group (-S0 2 - 
R 313 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 314 )(OR 315 )), a phosphonic acid group (-P(=0)(OH) 2 ) i an 
phosphonic acid ester group (-P(=0)(OR 316 )(OR 317 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 318 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 319 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 320 ; 
-NR 321 R 322 ); and 



) 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R^/R 292 , if present, as well the pairs R^/R 307 , 
R 310 /R 311 , R^/R 315 , R 316 /R 317 and R 321 /R 322 , independent of each other, may 
form a part of a ring; and 

. iL . ... 4 „ D 300 D 301 D 302 D 303 p304 p305 R 306 p307 p308 

, - wherein the substituents R ,. R , R , R , R , R . K , k , k , 
R 309 , R 310 , R 311 , R 312 , R 313 , R 314 , R 315 , R 316 , R 317 , R 318 , R 319 , R 320 , R 321 , and 
R 322 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyi, heteroalkyl. 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
, heteroalkyl group; 

- wherein A 4 is 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl,, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroallcyl, heteroai7l^heteroalkyi group on, acarbaldehyde (-QHO), a 

" ^ketonefrou^ 

( CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 

■' ^JCbc^R** 1 ); af «&i>bok^llctiiclct- ahh'ydi9cle-'s|f^ip' (-^CO-OTCO-rt 842 ), a 
hydrdxamic acid group T (^Cb-NH(OH)); a N-substituted hydroxamic acid group 
(-CO-NR 343 ^)), a O-substituted hydroxamic acid group (-CO-NHKOR 344 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR^R 347 ), an amido group (-HN-CO- 

' R 348 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-SOrNHR 349 ; -S0 2 - 

* NR 350 R 351 ), an amiddsulfone group (-NH-SO r R 352 ), a sulfone group (-SOr 
R 353 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=O)(OR 354 )(0R 355 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
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phosphoric acid ester group (-P(=0)(OR 356 )(OR 357 )), a halogen atom, a 
trifluormethyl group (-CF-j), a thiol group (-SH); a thioether group (-S-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 359 ), a tetrazole group, an amino 
group (-NH2), or a N-substituted or N.N-disubstituted amino group (-NHR 360 ; 



NR 361 R 362 ); and 



which, independently of each other/can be substituted with one or more 
substituents, which can be the same or different; and, : j : 



- wherein optionally, the.pairs R /R ; , R^/R 3 ^ , R^/Rnf, Rl^/RfS^ajid,:; 
R^VR^i irideperidehly of each and , 

- wherein the substituents R 340 , '&\ R 342 , R 343 , R 344 , R 345 , R 346 , R 347 , R 348 . 
R 349 , R 350 , R 351 , R 352 , R 353 , R 354 , R 355 , R 356 , R 357 , R 358 , R 359 . R 360 , R 381 , and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyi, cycloalkinyl, heteroalkyl, 
heteroaikenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PWI 



has the formula (VI) 




375 



(VI) 



- wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 
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a hydrogen atom (-H); or an alkyl, alkgnyl, alkinyl, cycloalky I, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterppycloalkyl, 
heterocycloalkenyl, aryl, heterqaryl, , aryl-alkyl, heteroaryl-all^yl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 380 ), a boronic add group (-B(OH)2), 9 cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 381 ), a carboxylic acjd anhydride group (-Cp-OrCp-R 385 ), a 
hydroxamic acid group (-pQ-^IH(OH)), a ^substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NH^OR 384 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,NKlisubstituted carboxylic 
acW amide group, : ; (-CO-NHR 38 ^; -CO-NR^R^), ap^mido group (^HN-CO- 
R 388 ), a sulfonic acid group (~S0 3 H), a s sulfonamide group (-SO^NHa), a N- 
substituted or N, N-disubstituted sulfonamide group (tS0 2 -NHR 389 ; -SOz- 
NR 390 R 391 ), an amidosulfone group (-NH-SO2-R 392 ), a suffpne group (-SOa- 
R 393 ), a phosphoric acid group £OP(=Q)(OH) 2 ) , a phosphoric acid ester group 
(-OP(=0)(OR 394 )(OR 395 )),,a jjhosphonic.acid group (-P(=Q)(OH) 2 ), an 
phosphonic acid ester group (-P(f.6)(OR 396 )(OR 397 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S : R 398 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N, N-disubstituted amino group (-NHR 400 ; 
^NR^R 402 ); and 

$ht&&y\$&tf$o ( * i Guv s b :'■ «uq • 

which, independently of each" other, can be substituted with one or more 
^ritisf^nt§if ^i&t'&n Ib&tl&Bame or different; and, 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R^/R 38 /, ,R 390 /R 391 , R 394 ^ 395 , r 396 /r 397 and R 401 /R 402 , independent of 
each other, may form r a part of a ring; and 

- , wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

^389 p39(Tp391 p392 p393 p394" p395 p396 p397 p398 ^399 ^400 ^401 an( j 

R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
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'V*; >i. J?' Hid -\ ' u :ff •;• ." > . •: :J : . 

alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycioalkinyi, heteroalkyl, 
heteroalkenyl, heteroalkinyi; heterocycloalkyl, Keterocycloalkeriyl, aryl, 
heteroaryl, aryl-alkyl, teteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heterpalkyl group; or 

alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydrbxylfhlno <=N^OH) -^xjiip^-arfia^ ,_: 

alternatively; the two groups R and R can be together an oxo (=0) or 
hydroxyiminp (=N-OH) group; and 

wherein A 5 . is ; .... . :i . }; „ 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycioalkinyi, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyi, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ) , a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxylic acid anhydride group (-QO-O-CO-R 422 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO--NR 42 ^(PH)), a Q- 
substituted hydroxamic acid group (-pO-NH(OR 424 )), a carbpxamide group 
(-Cd-NH 2 ), a N-substituted or.N.N-disubstituted carboxylic acid amide group, 
(-CO-NHR 42 *; -CO-NR 426 R 427 ),. an amido group (-HN-CO-R 428 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-S0 2 -NHR 42 ?; -SO 2 -NR 430 R 431 ), an 
amidosulfone group (-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric 
acid group ( OP(^0)(OH) 2 ), a phosphoric acid ester group 
(-0P(=O)(OR 4 ^)(OR 435 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 436 )(OR 437 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH);a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 439 ), a tetrazole group, an amino 



X 

) 



\ 

) 
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group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 440 ; 
-NR 44 ^ 442 ); and o . 

- which, independently of each other, pan be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 426 /R 427 , R 430 /R 43 \ R^/R 435 , R^/R 437 and 
R 44iy R 442 i n d e pendenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 , R 422 , R 423 R 424 , R 425 . R 426 , R 427 , R 428 , 
R 429 , R 430 , R 431 , R 432 . R 433 , R 434 , R 435 , R 436 , R 437 , R 438 , R 439 , R 440 , R 441 , and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkehyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryi, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroaikyi group; 

or wherein the group PM 



has the formiila (Vll) f '* ** 




- Wherein m is equal to 1 or 2, and o is equal to 1 -or 2, and m or p can be 0; 

- wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyi, 
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heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 461 ), a carboxylic acid anhydride group (-CO-0-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NHfOR 464 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO- 
R 468 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N;N-disubstituted sulfonamide group (-SO2-NHR 469 ; -SO2- 
NR 470 R 471 ), an amidosulfone group (-NH-SO2-R 472 ), a sulfone group (-S0 2 - 
R 473 ), a phosphoric acid group (-OP(=0)(OH) 2 ). a phosphoric acid ester group 
(_OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group <-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole • group, an amino 
group (-IMH2), or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 

_ NR 481 R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
R 48i /R 482 j n dependenly of each other, may form a part of a ring; and 

• \l. u isi • * d460 D 461 D 462 d 463 r464 r465 r 466 R 467 r 468 

- wherein the substituents R , R , R , R : . R , K , k , k , k , 
R 469 , R 470 , R 471 ,.R 472 , R 473 , R 474 , R 475 ,' R 476 , R 477 , R 478 , R 479 . R 480 . R 481 . and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
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heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has trie formula (VIII) 




- wherein X 6 is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

- wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 
and X 7 is a single bond; 

- or alternatively, 

- wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
^dbubie bbnd. ahd '.. .. 'u c 

. ^Whe^r^^ or Ni When the bond between X $ and X 7 is a 

double bond; arfd 

- where^ R*K R 4 * 3 , and R 497 , independently of each 

cycloalkenyl, cycloalkinyl, heteroalkyl, heterbalkenyl, heteroa^ 
heterocycloaikyl, jieterocycloaikenyl, a^l, heteroaryl, aryi-alky I, heterdaryl- 
alicyl.aiyl^eteroa^ 

(-CHO). a ketone group (-CO-R 500 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-O-CO-R 502 ), a 
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hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 503 (OH)), a O-substituted hydroxamic acid group (-CO-NI-KOR 504 )), a 
carboxamide group (-CO-NH2), a N-substituted or N.N-disubstituted carbokylic 
acid amide grbup, (-CO-NHR 505 ; -CO-NR^R 507 ), an amido group (-HN.CO- 
R 508 ), a sulfonic acid group (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 509 ; -S0 2 - 
NR 510 R 511 ) an amidosulfohe group (-NH-SOrR 5 ")^ a sulfone group (-SCfe 
R* 13 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
( i OP(=0)(6R 514 )(OR 515 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester grbupW(=0)(dR 516 )(OR^ 17 ^ a halogen atom, a 3. 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 518 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 519 ), a tetrazole group, an amino 
group (-NH 2 ). or a N-substituted or N.N-disubstituted amino group (-NHR 620 ; 
-NR 521 R 522 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

. .. x. iL. o490 d491 d 492 o 493 O 494 D 495 . R 496 and 

- wherein optionally, any two the groups R ,R ,R , K , K , K k , ana 
r 497 , if present, as well as the pairs R 506 /R 507 . R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 52i /R 522 ^dependenly of each other, may form a part of a ring; and 

• x. l 4.-* d500 d 501 D 502 p503 r504 r505 r 506 r 507 r 508 r509 

- wherein the substituents R , R .R ,R , K ,k , k , n , 

R 510 ( R 511 R 512 ( R 513 R 514 R 515 R 516 R 51 7> R 518 R 519 R 520 i R 521 ^ R S» 

independently of each other are a hydrogen atom (-H), or an alkyl, aikenyl, 
alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl- 
alkyl, heterbaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group; and 

- wherein A 7 is 

- a hydrogen atom (-H); or an alkyl, aikenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 



( 
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heterocycloalkenyl, aryi, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalky^heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R^°)/ a boronic acid group (-B(OH) 2 ), a qyano group (-C=N), a . 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
carbolic acid anhydride group (-COrO-CO-R* 42 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substrtuted hydroxamic add group (-CO-NHKOR 544 )), a carboxamide group 
(-CO-NH2), a N-subst'rtuted or ; N,N-disubstituted carboxylic acid amide group, 
(-CO^NHR 545 ; -CO-NR^R? 47 ), an amido group (-HNrCp-R 546 ), a sulfonic acid 
group (-SO3H); a sulfonamide group (-SO^NH 2 ), a NrSubsti^uted or 

disubstitut^ , 
amidbsuifone group (-NH-SO2-R 552 ), a sulfone group (^prR^), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(^OP(=0)(OR 554 )(OR 555 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 556 )(OR 557 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R ), a 
hydroxy group (-OH); an alkoxy group (-0-R 559 ), a tetrazole group, an amino 

560 

group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR ; 
_ NR 56i R 562 ); and ' 

which, independently-of ^ach' other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R^/R**. R 556 ^ 557 and 
hr561/r5P2; j nc |ependenly of each other/may form a part of a ring; and 

- ^wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

R 549 R 550 > R 551 R 552_ R 553 R 554 R 555 R 557 R 55 8j R 559 R 5TO R 561 gnd 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl.alkinyl, cyclpalkyl, qycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryi, 
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heteroaryl, aryl-alkyl, tyateroaryMty, aryl-heteroalkyl, heterbaryl- 
heteroalkyl group; 

or wherein the group PM , ■ 

has the formula (IX) or (IXa) %w ..:.,.. ■ , j, .i, -:, 



,610 . . T " 




- wherein X 8 is N or CR 5/0 ; and 

- wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 

a hydrogen atom (-H); or an alkyl, alkenyl, aikinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heterbaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group. (-B(OH) 2 ), a cya.no group 
(-ON), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 581 ), a carboxylic acid anhydride group (-CO-O-CO7R 582 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 583 (OH)), a O-substituted hydfoxamic acid group (-CO-NhKOR 584 )), a 
carboxamide group (^CO-Ntt 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide gtoup, (-CO-NHR 685 ; -CO-NR^R 587 ), an amido group (-HN-CO- 
r 588 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-d (substituted sulfonamide group (-S0 2 -NHR 589 ; -S0 2 - 
NR 590 R 591 ), an amidosulfone group (-NH-S0 2 -R 592 ), a sulfone group (-SCV 
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R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(OP(=0)(OR 59 fy(OR 595 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 599 ), a tetrazole group, an amino 

600 

group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR ; 

_ NR 601 R 602 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 570 /R 575 , if present, as well as the pairs R 586 /R 587 , 
R 59o /R 59i R s94 /R 595 R 596 /R 597 and R 601 /R 602 ) j nc jependenly of each other, may 

form a part of a ring; and 

• x, u n o580 D 581 D 582 p583 R 564 r 585 r 586 r 587 R 588 

- wherein the substituents R , R , R , R . , R , k , k , k , n , 

R 589 R 590 R 591 R 592 R 5?3 R 594 R 595 R 596 R 597 R 598 R 599 R *» r 601 and 

R 60 *, independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkiriyl, cycloalkyl, cycloaikenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
* heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 

heteroalkyl group; 

or wherein the group PM 



has the formula (X) 
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wherein the groups X 9 is CR 900 R 90 \ S, SO, S0 2 or NR 902 

- wherein r 900 ; r 901 and R 902 , are, independently of eaqh other, selected from 
hydrogen/fluorine, d, C 2 . C 3 , C 4 , C 5 or C e alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

wherein A 9 and A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi. which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, 

wherein ■ •', ' .. , ^ ;,..„. v v., : • .f,;^ • 

- R 910 and. R 912 ,. are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted With 1 , 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1 ) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2l C 3 , C 4| C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of - 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(C 1( C 2l C 3l C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3v C 4t C 5 or C 6 cycloalkyl, 

"(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1,2, 3, or 4 heteroatoms independently selected 
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from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are . 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 

(3) C 3f C 4 C5 or C6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4| C 5 or C 6 alkyl), i.e. ester, Ci f C 2| C 3| C 4 , C 5 of C 6 alkyl, and -OC1, 
-OC 2 , :-OC 3 , -OC 4 , -OC 6 or -OC 6 alkyl, said -COO(d, C 2 , C 3 ,.C 4 , C 6 or C 6 
alkyl), i.e. ester, Gi, C 2 , C 3 , C 4| C 5 or C 6 alkyl, and -QCi, -OC 2 , -OG 3 , -OC 4 , 
-OG5 or -OC6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or G 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently ^ejected from halogen, hydroxy, -GQQH^GOQ{Ci, C 2 , C 3f C 4| 
Cs^tMrikyl)?*.^^ 

-Oe 4A rOC5 ;p^O©6 alkyl, wherein said -COO(C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Gi, G 2j C 3 v C 4i or C 6 alkyl, and -OC1, rOC 2l -OC 3 , tOC 4 , -OG 5 or 
■■-OG'6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4; 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -CDO(C 1 , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and rOC t , -OC 2l ^OC 3 , -OC 4t -OC 5 or -OCe alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Ci, C 2 , C 3 , C 4 , psi Cei G 7 , Cb, G 9 or C10 alkyl, which is linear or branched 
and is optionally substituted with 1^2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected frorri 

(a) hydroxy; 

(b) -COOH; 
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(c) -COO(Ci, 62, C 3| C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle wh ich may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and. sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci , C 2 , 
C 3 , C 4 , C 6 or C 6 alkyl, and -Opt, -OC 2 , -OC 3 , -OC 4 , -OC 6 or -QC 6 alkyl, 
said C1, C 2 , C 3 , C 4 , C 5 orC 6 alkyl.and 4OC1, 4DC 2i -OC 3 , ^C 4| rOCs or 
-OC6 alkyl being linear or branched and optionally substituted with 1^2, ; ; 
3, 4, or 5 halogens.; < ; tf ; ^ a*'? c^'itt^'* 

(e) an 8, 9 or 10 membered bicyclic ring system, whichi may <be saturated 
or unsaturated comprising (i^ r r 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C if C 2 , C 3 , C 4l C 5 or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, C 2 , C 3 , 
C 4 , C 6 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) ;CONR 925 R 925 ; 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) .NR 926 -C(=0)NR 925 R 925 ; 

(j) -NR 925 COOR 930 ■ 

(k) -O-CO-R 930 

(I) -0-CO-NR 925 R 925 ; 

(m) -NR 925 S0 2 R 930 ; 

(n)-NR 925 R 925 ; 

(o) phenyl which is optionally substituted with 1,2,3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2f C 3i C 4l C5 or C6 
alkyl, -OQ1, -OC 2> -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, -COOH, -COO(C 1t C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4l C 5 
or Ce alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or 6 substiiutents independently selected from 0 or 1 ; 
C3VC4 C 5 or C 6 cycloalkyl and 0, 1, '2, 3, 4, or 5 halogens, and 
(pj : Cz, C4 C5 or Cb cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; ' ' ■ - ^ - 

(5) OCf, OC 2 , OC 3l Oe 4 , OC 5 , OCe, OC7, OCs, OG 9 or OCf 0 alkyl; which is * 
linear or branched and is optionally substituted with 0i 1>2, 3, 4, or 5 halogen 
atoms ahd'0>f;-or2Vulfetltutente^lected"from^ 
• (a) hydroxy; ' • : •.-•^cfr-y.--:*'- •••■./*= 

;'- (bj-COOH; ' ■••'>r'« ■■ r f ' Vi ; - • :■ ■ 

(c) -eOO(GirC 2 , C 3 , €4, G^orCe aikyi) i r e= ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a : 5 - or fcmembered heterocycle which may be saturated or 
unsaturated comprising 1 , 2>.3, or 4 hetero atoms independently selected 
from nitrogen/oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy; halogen , Ci , C 2 , 
: C 3 , C 4l C 5 orC 6 alkyl, and -Od, -OC 2 , -OC 3l -OG 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , G3. C4. C5 or Gs alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4l -OC 5 or 
-OCe alkyl beings linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens;; 

(e) an 8, 9 or 10 rrierobered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from n itrogeri / oxygen on sulf u r,< on-(ii) ai5^or>#membered heterocycle 

r h ! aving^,%,<oT 3 U ^ . 

' oxygen ahdisu(f#, IUO^aa"b^^^hg|^diBin-:8aidi bicyclic ring 
d^tic^dliy.^SubtsifitMted- withKl^ 2,--^4^©r 5-isubsllt£teci|8vr-:-» <t q 

'independently selected from: oxo, hydroxy, halogen, Ci , C 2 , C3, 04, C 5 or 
C 6 alkyi; ahd--OGV; u OC 2 f -OG 3 v ^C 4 , -OC5 or -OCe .alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OCsf -OC^i i-OCs or -OCe alkyl being 
linear or branched arid optionally substituted with t, 2, 3, 4? or 5' 
halogens; ! - r •'■■^ ■ ^*%x y i.) ■; • ,- ~ ■■ '■■ wrt--; •/. 

' <f) -GONRi^R 925 ; 

(g) -S0 2 NR 925 R? 25 ; 

(h) -NR^-C^OJR 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR^COOR 930 

(k) -O-CO-R 930 
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(I)^6-C0-NR 925 R^V: : 
(m^NR? 25 S0 2 R 9 ^; 
(n) - NR^Ri?; : 

(o) phenyl; which is optionally substituted with 1 , 2, 3 , 4, or 5 groups 
independently selected from halogen; hydroxy, Ci > C 2 ;:C 3 , G 4 , C 5 or C6 
alkyl, -OCi, -OG 2 , -OC 3 , -OC4, -OC 5 or rOC 6 alkyl, -COOH, tCOO(Oi, ®& 
Ci, C 5 Or C^aikyl) i.e^ester, said d, Ci C 3 , €4 , C5 or Ce alkyl, *QCic ' 
-Oq^OCs; ^C* -Oe 5 *>r ^ -GK^ralM. ^OOH, ^0(QV, P2, C 3 , g 4 , G 5 
of C 6 alky!) iie; ester being linear onbranched^and pptiona||y;substituted 
with 1, 2, 3, 4f 5, or 6 substitutents independentlyiselected jfrom^Qr A\ 
C 3 , C4 G5 or Gg cyelbalkyl tend* QHtf42£3ii4v oh Stoalogens^andjaoS©** 

4, 5, Or 1 & halogehs; >! ' > • : : 

(6) -COOH; ' ; 

(7) -COO(Ci, Ci C 3 , C 4l C 5 or G 6 alkyl) i.e ; ester, which may be linear or - 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membeYed heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituehts independently selected from oxo, hydroxy, halogen, Ci; C 2 , C 3 , 
C 4 , C5 or Ce alkyl, and -OCi , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d , 
C 2 , C 3 , G4, Cg or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl 
being linear or branched and optionally Substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 1 0 membered bicyclicririg system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, of (b) 'a 5- or 6-membered heterocycle having 1, 2, or 3 
hetefoatpms independently selected from nitrogen, Oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Ci; C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCj, -OC 2 , -OC 3 ,-OC 4 , -OC 5 or 
-OC 6 alkyl, said d, C 2 , C 3 i C 4i C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 

(11) -S0 2 NR 925 R 925 ; 



) 
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(12) -NR 925 ^C(=0)R 925 - . ^ 

(13) ^NR 925 -C(=0)NR 925 R 925 ; V 

(14) -NR 925 COOR 930 

(15) -O-CO-R 930 

(16) -0-COW 925 R 925 ; 

(17) -NR 925 S0 2 R 930 ; 

(18) -NR 92 ^ 925 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci. C 2| C 3l C 4l C 5 or C 6 alkyl, 
-OC 1f -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C*, C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl, -OC 1f -OC 2l -OC 3f 
-OC 4 , -OC 5 or -OCe alkyl, -C0OH, -COO(Ci , C 2| C3, € 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; ; s 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3j C 4 €5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1,2,3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or G 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted; with 1 , 2, 3 , i4, or 5 substituents, independently selected from 
H> iV) halogfen,p 

j«i;(ap:-y alkyl, said Ci, C 2l C 3l C 4 , or C 5 alkyl, -OC1, -OC 2 , -OC 3 , -OC 4 - or -OC 5 

alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 
■ $vz " 5 halogens. Vt>~ • v ; v v.. ' : , y: : - . 

-;i r & wherein R? 25 is selected from R ?30 and hydrogen. 

wherein the group PM 

has the formula (XI) 
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- wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
n from hydrogen, fluorine, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 

branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
^C(=0)NR 91 °R 911 . 

and A 11 is selected from ...... ; 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or C 1( C 2 , C 3l C 4 , C 5 or C 6 alkyl. Which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein-./ . ' v*' : } v S: ~c' 'V\i^ : Q& "rpc;-' «.-OC : 

- R 1010 and R 1 012 are, independently of each other, selededcfro'm hydrogen, ior 
Ci, C2, G 3 ; C4, C5 or G 6 allcyl^which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 1M1 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3,4,5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0; 1 , 2 substituents selected from the 
group consisting of ■<-■■ 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3l G 4 , C 5 or G 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen . oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
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i . 

from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 ; 2, 3, 4, of 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxd, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -GOOH, -COO(Ci, C 2 , 
C 3 , C 4 , G 5 or C 6 alkyl), i.e. ester, d, C 2 , C3, C 4 , C 5 or C 6 alkyl, and -Od. 
-OG 2 , -OC3, -OC4, -OC 5 or -OC 6 alkyl, said -COO(d , C 2 , C 3 , d, C 5 or C 6 
alkyl), i.e. ester, d, C 2 , d, C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OG 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , G 4 C 5 or G 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently seleete#from halogen,, hydroxy, -COOH, -COO(d, C 2 , C 3 , C 4 , 
C 5 O^d alkyl), i;e. ester, Cf ; ; C 2 , C 3 , d, d or d alkyl; arid -Od, -OC 2 , -OC 3 , 
-Od, OG5 or-Od alkyl, wherein said -COOCCt , C 2 , C 3l C 4 , C 5 or Ce alkyl) 
i.e. ester, Ci, G 2l C 3 , G 4 ; Gs of Ce alkyl. and -OCi, -OC 2 , -Od, -OC 4 , -OC 5 or 
-Od alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3| C 4) C 5 or Ce alkyi) i.e. ester, 
-COOH, and -OC1 , -OC 2l -OC 3 , -OC 4 , -OC 5 or -OCe alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, of 5 halogens; 

(4) Ci, C 2 , C 3 , C 4 | C 5) C 6 , C 7 , Ce, C 9 or Cio alkyl, Which is linear Or branched 
and is optionally substituted with 1, 2, 3", 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3,4, or 5 halogen atoms and 0, 1, or 2 
groups selected from ~ 

(a) hydroxy; 

(b) -COOH; 
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(c) -COO(Ci, C 2l C3, C 4l C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituehts independently selected from 1 oxo, hydroxy, halogen, C 1( C2, 
G3.C4.C5 or C 6 alkyl, and -OC 1t -OC 2l -OC 3 , -OC* ;^bC 5 or £c 6 alkyl, 
said C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( ^C^^Cj. ^pc^ -OC 5 or 
-OC 6 alkyl being linear or branched and optiorialiy substituted with f, 2, 
3, 4, or 5 halogens.; : ' O 1 r ; '■" ' 

(e) an 8 ( 9 or 10 membered bicyclic ring system'which m'ay : be saturated 
orunsaturated : c^mprisirig ? (i)tW^ 

heterocyclic ring having 1,2, 3, or 4 heteroatbms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 N heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1,2,3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC1, -OC2, -OC 3 , -OC 4 , -OC 5 or OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C s or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
; (f) -CONR 1025 R 1025 ; " . 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(j) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(j) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 

(I) -O-CO-NR 1025 R 1025 ; 

(m) -NR 1025 SO 2 R 1030 ; 

(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OCi, -OC 2 , -OC3, -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COOfC^ C 2l 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC,, 
-OC 2l -OC 3 , -OC 4) -OC 5 or-OC 6 alkyl, -COOH, -COO(C 1( C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 



) 



) 
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with 1, 2, 3; 4, 5, or 6 substitutents independently selected from 0 or 1 

C 3 , C 4 C 5 or C 6 cycloalkyl and.0, 1, 2, 3, 4, or 5 halogens, and 
.. (p) C 3 , C 4 C 5 or G 6 cycloalkyl, which is optionally substituted with 1,2, 3, 

4, 5, or 6 halogens; ; . .... ; : , . ; 
(5) OC1, OC 2 , OC 3 , OC 4 , OC 5 , QC 6 , OC 7 , OC 8 , OC 9 pr OC 10 alkyl, which is 
linear or branched and is optionally substituted with % % ' 2 >. 3 ' 4. or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 

.(a) hydroxy; • ,>:. . : .-.<•; i . . . .,, »,,i,' x : -. ■' . •■ . 

(b) -COOH; •, , x . r- ■ .•..;..<,.• . ■ . - . • A ;.. 

(c) -COO(C 1t G 2 , C 3 , C 4 ,.C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C 2 , 
C 3 , 0 4 , C 5 or G 6 alkyl, and -QC, -OC 2 , -OC 3 , -OC 4 ,-6c 5 or -OC 6 alkyl, 
said C1, C 2 , .C 3 , C 4 , C 5 or C 6 .alkyl, and -OC, , -OC 2 . -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 1 0 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen.orsulfur, or (ii) a.5- or 6rm^mb§fe(i h^o^c\e 

i ; haying. ly.Sr^or^he^ . 
oxygen and= sulfur, fused to a ^^^ene^ngr^wlierein said bicycljc ring 

c; iystem te.«>^^ , 2, 3,4, or ^ubstituente . 

independently seletfed.frompxo, hydroxy, halogen, Ci, C 2i C 3 , C 4 , C5 or 
C 6 alkyt^ or : QC 6 alkyl, said Ci v C 2 , C 3 , 

C 4 , G 5 or Ce alkyl, and -Qd, -OC 2 , -OC 3 , -OC 4 , -QC 5 or -OC 6 alkyi being 
linear or branched and optionally substtuted with 1 , 2, 3, 4, or 5 

halogens; ... ',■..■.■■;';..:■•:..■:■.:;;'•&,.■,.■>■■• > ' .'.W'O? 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=6)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
0)-NR 1025 GOOR 1030 

(k) -O-CO-R 1030 
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(I) -O-CO-NR 1025 R 1025 ; 

(m)-NR 1()25 S0 2 R 1030 ; 

(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, Ci, Q2, C3, C4, C 5 or C6 
alkyl, -OCr, -OC2, -OC3, -OC4, -Opsor -OCe alKyt, -CQOH, -CQO(Ci,.C 2 , 
C3. C4. G5 or Ge alkyl) i.e. ester, said Ci, C?, G3, C4, C5,or C 6 alkyl. -OC1, 
-OC 2 . -OC3, -OC4,. -pC 5 pr -pC6 alkyl^-^ C 2 . C 3 , C 4 . C 5 

or C 6 alkyl) ; he. ester being linear or branched and oipti^nal'ty substituted 
with i,- 2,3, 4, 5, or 6 subsfrtutents independently, selepted from .0 or 1 

C 3 , C 4 Q 5 or ; c 6^°#^ : 
(p)C 3 ; C4 C 5 prC6 pyp)oalkyl r ^^ 3, 
4, 5, or 6 halogens; , 

(6) -COOH; 

(7) -000(0! , C 2 , C 3 , C 4l C 5 or C6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1 , 2, 3, or 4 heterp atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -QC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Cr, 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC^ -OC 2 , X)C 3 , -OC 4 , r 0C 5 or-OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. ... > : >A 

(9) an 8, 9 or 10 membered bicyclic ring system, which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- qr 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1f C 2 , C 3| C 4 , C 5 or C 6: alky!, and -OC1, -QC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said d; C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCm , -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CONR 1O25 R 10 ? 5 ; 

(11) -SO 2 NR 1025 R 1025 ; 
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(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 ^C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 1030 

(16) -0-CO-NR 1 ^R 1025 ; - 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(1 9) phenyl , which is optionally substituted with 1,2,3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci , C 2| C 3 , C 4| C 6 or C6 alkyl, 
-OC 1( -OC 2 , -OC 3( -OC4, -OC 5 or -OC 6 alkyl, -COOH, -CdO(Ct, C 2> C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said C1, C 2 , C 3| C 4) C 5 or C 6 alkyl, -OC1, -OC 2 , -OC 3 , 
-OC 4l -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3f C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selectedfrorn the group consisting of phenyl, C 3 , C 4 
C 5 or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C3, C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 4, 
5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 halogens, 0 
or 1 phenyl, wherein said optional phenyl substituent and said R 930 , when 
R 930 is phenyl or C 3 , C 4 C 5 or C 6 cyploalkyl, are optionally substituted with 1 , 
2, 3, 4, or 5 substituents, independently selected from halogen, OH, Ci, C 2 , 
C 3| C 4 , or C 5 alkyl, -OC 1f -Q0 2l -OC 3 , -OC 4 , or -OC 5 alkyl, said Ci, C 2 , C 3 , C 4j 
or C 5 alkyl, -OC1, -OC 2 , -£>C 3 , -OC 4 , or -OC 5 alkyl being linear or branched 
^and optionally substituted with 1 , 2, 3, 4, or 5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 



has the formula (XII) 



R1200 
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- wherein the groups R 1201 is hydrogen or fluoro. 

- wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 



or wherein the group PM 
has the formula XIII: 



,; C; . R 



1303 



,1304 




^1307 £1301 



(XIII) 



wherein: 



R 1300 and R 1301 are independently selected from the group consisting of: 



(1) hydrogen, 

(2) CN, 

(3) Ci-ioalkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1S06 CONR 1305 R 1306 , C0 2 H, and CO^alkyl, wherein the Ci- 
6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 
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N(C^alkyl)S02R 1302 , S0 2 R 1302 , SO2NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci-6alkyl, wherein the Chalky! is linear or branched, 

(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 
comprising 1-4 heteroatoms independently selected from N, S and O, the 
heterocycle being unsubstituted or substituted with 1 - 3 substituents 
independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(Ci^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
CONR 1305 R 1306 , CC^H, and 0020^3^1, wherein the Chalky! is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1 -r 5 substituents . 
ihcTepehdehtiy selected from halogen, OH, Gi^alkyl, and OCi^alkyl, wheffeih 
the Chalky! and OCi^alkyl are linear or branched and optionally substituted 
with 1 - 5 halogens, 

(7) OH, 

(8) OR 13Q2 , and 

( 9 ) NR 1305 R 1305 ; 

R 1302 is C^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, C0 2 H, and 
C0 2 C^alkylp^ is linear or branched; 

R 1 ? ?R 13 - -and RW are independently selected from the group consisting of: 

(1) hydrogen- 

(2) Ci.ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, • " / ' 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substituted 
independently selected from halogen, OH, C^alkyl, and OCi^alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1 - 5 halogens, 
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d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, C^alkyl, and 
OC^alkyl, wherein the Chalky! is linear or branched and optionally 
substituted with 1 - 5 halogens, 

e) C0 2 H, 

f) G0 2 Ci^ajlkyl, V ^ 

g) CONR 1305 R 1306 , 

(3) CN, 

(4) phenyl which is unsubstituted or subistituted with 1 - 5 substituents i 
independently selected from Ci^alkyl, and OCi^aikyl, hydroxy and halogen, 
wherein the eii6alkyl is linear or branched and optionally substituted with 1-5 
halogens, 

(5) naphthyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Ci^alkyl, and OCi-6alkyl, hydroxy and halogen, 
wherein the Ci-ealkyI is linear or branched and optionally substituted with 1-5 
halogens, 

(6) C0 2 H, 

(7) C0 2 Ci-6alkyl, 

(8) CONR 1305 R 1306 , arid 

(9) Ca^cycloalkyl, which is unsubstituted or substituted with 1 —5 substituents 
independently selected from Ci-ealkyI, and OCi-ealkyl, hydroxy and halogen, 
wherein the Ci^alkyl is linear or branched and optionally substituted with 1-5 
halogens; 

R 1305 and R 1306 are independently selelcted from the group consisting of: 

(1) hydrogen, 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Ci-ealkyI, and OCi^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens, 



) 
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■ (3) C^cyclbalkyl, which is,;unsubstituted or substituted; with 1 5, substituents 
, independently, selected from Q^alkyl, and DC^alkyl,; wherein the d-ealkyl is 

J-,, linear or branchedrand optionally substituted wjth 1 halogens, 
v. (4) Chalky), which ds linear or branched and which is unsubstituted or substituted 

» \ . With:- ^ ! • ■ ;.■ , ^ ■ y ^ ; • ^ 

a) ; halogen,,or : ;| * ... v , \ . 

b) phenyl, which is unsubstituted or substituted with 1-5 substituents 
jnd9p0fl^^^tept^; from halogen, OH, Q^alkyi, and OC^alkyl, 
: wherein the i£i*alkyl is, linear or branched and optipnally substituted 

with 1 -5 halogens, 

or wherein R 13 ^ 5 and. R 1306 together wjth the nitrogen atom to which they are 
. attaphed form a, heterocyclic ring .selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
r : unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, Chalky!, and Ci^alkoxy, wherein alkyl 
and alko*y are unsubstituted with one to five halogens; 

or wherein the group PM 



has thft-fQ{;niula^|>/| cW-:-;^ >. \y r X 3 



d1401 



N- 



j . - 



CN ' 

(XIV) : ! 



v^erein R 1 ^ and 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkehyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
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group (-CO-R 140 *), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxyiic acid group (-COC-H), a carboxyiic acid ester group (-COOR 1403 ), a 
carboxyiic acid anhydride group (-CO-0-CO-R 1404 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic acid group (-GO-NH(OR 1406 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxyiic acid amide group, 
(-CO-NHR 1407 ; -CO-NR 1408 R 1409 ), ah amido group (-HN-CO-R i410 ), a sulfonic 
acid group (-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide grQup,(-S0 2 -NHR 141 ^; .-SOrNR 1412 R 1413 ), an 
amidosulfone group (-NH-SO2-R 1414 ), a sulfone group (-SO2-R 1415 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 1416 )(OR 1417 )), a phosphoric acid group (-P(=0)(OH) 2 ), an 
phosphoric ;acid#ste/ group (-P(=0)(OR 1418 )(OR 1419 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
group (-NH 2 ), :qr a N-sybstituted or N,NHdisubstituted amino group (-NHR 1422 ; 
-NR 1423 R 1424 ); and . , . 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs ,R 14t «/R 1409 , R 1412 /R 1413 , R 1416 /R 1417 , R 1418 /R^ 419 and 
R 1423 /R 1424 ipdependenly of each other, may form a part of a ring; and 

- wherein the substituents R 1402 , R 1403 , R 1404 , R 1405 , R 1406 , R 1407 , R 1408 , R 1409 , 

R 1410 R 1411 p1412 p1413 ^1414 ^1415 p1416 p1417 p1418 r1419 p1420 r1421^ p1422^ 

R 1423 , and R 1424 independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyh cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 

group; 
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VI 501 




1500 



(XV) 



- wherein X 11 is CH 2 ,CHF or CF 2 ; 

. wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyano. heterocyclecarbonyl, R 1502 R 1503 NC(O)- ( B(OR 1504 )2, (1 ,2,3)-dioxoborolane 
and 4 ,4,5,5-tetramethyl(1 ,2,3><lioxpborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; 

- wherein R 1502 , R 1503 and R 1504 are each independently selected from the group 
consisting of hydrogen, alkyl, and arylalkyl; 

with the proviso that the following compounds are excluded: 
diutamin-thiazolidin (=Gln-Thia), glutamin-pyrrolidin (=Gln-Pyrr) (from WO 
03/^2556), glutgmjn-pyrrp acid (= Gin-Pro), glutamin- 

pyrrolidin-2^arboxamid (=Gln-Pro amid), and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro ^yrrol-1^l)-6-oxO-peritanQic acid amide (Gin - 2-cyano-2,5-dihydro- 
pyrrplidin) (from WO 01/551 05). 



In a further embodiment, the present invention comprises a compound of the general 
formula (I) 

NR 1 R 2 - C(=EWG1):(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 



wherein nisOoM; 
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wherein R\ .R 2 ,. R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 t R 10 t and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a substituted or unsubstituted alkyl group having 1 to 30 carbon atoms; or 

- a substituted or unsubstituted aikenyl group having 2 to 30 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 2 to 30 carbon atoms; or 

- a substituted or unsubstituted cycloalkyi group haying 3 to 30 carbon atoms; or 

- a substituted pr upsubstrtuted I cycloal kenyl group having 3 to 30 carbon atoms; 

- or a substituted or unsubstituted cycloalkinyl group having 6 to 30 carbon atoms; 

■ ■■" "■' 'r^>- ■•: •■■ ??:■ . ^-vv -r^v, r: ;• ;^-. rv v^ {xi-:.--^ 

or, , , . _ •• ... . 

- a substituted or unsubstituted heteroalkyl group having 1 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkenyl group having 2 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalktnyl group having 2 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heterocycloalkyl group having 1 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heterocycloalkenyl group having 2 to 30 carbon 
atoms, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted aryl group having 3 to 30 carbon atoms; or 
a substituted or unsubstituted heteroaryf group having 1 to 30 carbon atoms, and 
1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 30 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 30 carbon atoms; or 
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a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 
having 1 to 30 carbon atoms; or 

•a substituted or unsubstituted aryl-heteroalkyl group having at least one 
substituted or unsubstituted aryl group each having 3 to 30 carbon atoms; and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 30 
carbon atoms and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted heteroalkyl group 
each having 1 to 30 carbon atoms and 1 to 6 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group (-CO-R 20 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 21 ), a carboxylic acid anhydride group 
.(-CO-QtCO-R 2 ^), a hydrpxamic acid group (-CO-NHfOH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a O-substituted hydroxamic acid 
igrpyp (^^^ a N-substituted or 

N.N-disubstrtuted carboxylic acid amide group, (-CO-NHR^; -CO-NR^R 27 ), an 
amido group (-HNrCQ-R 28 ), a sulfonic acid group (-SO3H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N,N-disubstituted sulfonamide group 
v(rS02-NHR 29 ; -SOrNR^R 3 -), an amidosulfone group (-NH-SO2-R 32 ), a sulfone 
group (-SOz-R 33 ), a phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P(=0)(OR 36 )(OR 37 )), a halogen atom, a 
triftuormethyl group fCF 3 ), a thiol group (^SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 39 ), a tetrazole group, an amino 
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group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 40 ; 
-NR 4 lR 42 ); 

- which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 

- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 R 8 , R 9 , R 10 , 
and R 11 , as well the pairs R^/R 27 , R 30 /R 3 \ R^/R 35 , R^/R^and R 41 /R 42 , . 
independent of each other. may form a part of a ring; and .,, •••••<, . 

- wherein, the substituents R 20 , R 21 , R 22 , R 23 , R 24 R 25 , R 26 , R 27 , R 28 , R 29 , r 30 , 
R 3 \R 32 . R 33 , R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of each 
other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycioalkyl, 
cycloaikenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

In a further embodiment, the present invention comprises a compound of the general 
formula (I) 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a substituted or unsubstituted alkyl group having 1 to 20 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted cycioalkyl group having 3 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloaikenyl group having 3 to 20 carbon atoms; 
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or a substituted or unsubstituted cycloalkinyl group having 6 to 20 carbon atoms; 
or 

a substituted or unsubstituted heteroalkyl group having 1 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkenyl group having 2 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently.sejected from oxygen, nitrogen or 

sulfur; or . . . .... ; . . , ; ... . .'. / 

a substituted, or unsubstituted heterpajkinyl group having 2 to 20 carbon atoms 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or . . . \ 

a substituted or unsubstituted heterocycloalkyl group having 1 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen," 
nitrogen or, sulfur; or . 

a substituted, or unsubstituted heterocycloalkenyl group having 2 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted aryl group having 3 to 20 carbon atoms; or 

a substituted or unsubstituted heteroaryl group having 1 to 20 carbon atoms, and 

1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or sulfur; 

or • - 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 20 carbon atoms, and at least one 
substituted or unsubstituted alkyi group each having 1 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sujfur, and further, at least one substituted or unsubstituted I alkyl group having 
having 1 to 20 carbon atoms; or 

a substituted or unsubstituted aryl-heteroalkyl group having at least one 
substituted or unsubstituted aryl group each having 3 to 20 carbon atoms, and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 20 
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carbon atoms and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to" 26 carbon atoms, 
and 1 tq 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least orie substituted or unsubstituted heWoalkyl group 
each having 1 to 20 carbon atoms and 1 to 4 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group (-CO-Fr u ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-C^N), a carboxylic acid group (-COOH), a 
carboxylic apid ester group (-COOR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR a (DH)), a O-substituted hydroxamic acid 
group (-CO-NH(OR 24 )), a carboxamide group (-CO-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR 26 R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-SO3H), a sulfonamide 
group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted sulfonamide group 
(-SO2-NHR 29 ; -SO2-NR 30 R 31 ) f an amidbsulfone group (-NH-S0 2 -R 32 ), a sulfone 
group (-SO2-R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ) f a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 3 *)), a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P(=0)(OR^)(OR 37 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 39 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 40 ; 
-NR 41 R 42 ); 

which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 

wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 ? R 7 , R 8 , R 9 , R 10 , 
and R 1 \ as well the pairs R 26 /R 27 , R 30 /R 31 , R^/R 35 , R 36 /R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 
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- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 R 25 , R 26 , R 27 , R 2 *, R 29 , R 30 , R 31 , 
R 32 , R 33 , R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of each other 
are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

In a preferred embodiment, the present invention comprises a compound of the 
general formula (I) 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a straight or branched chain, substituted or unsubstituted alkyl group comprising 

- a halogen comprising a fluoro, chloro, bromo or iodo atom; or 

- , v a cyano-group ; thiol groups a hydroxy group; a carboxyl group, a tetrazole 

group, an amino group; an amido group; 

and wherein EWG1 and EWG2 is a double bound oxygen (=0). 

in a more preferred embodiment, the present invention comprises a compound of the 
generalformula (I) 

- wherein n is.Ov, 

- wherein R 1 , R 2 , R 5 , R 6 , R 7 R 8 , R 9 R 10 , and R 11 , is each a hydrogen atom; arid 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 
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In a further more preferred embodiment, the present invention comprises a 
compound pf the general formula (I) 

- wherein n is 1; 

- wherein ft 1 . R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 1 ! is each a hydrogen atom; 
and 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 

Preferred are compounds as disclosed above 
wherein the group PM 
has the formula (I I) 




- Wherein X 1 is CR 51 R 52 ,0,S, or NR 53 ; and 

- wherein X 2 is CR^R 55 , O, S, or NR 56 ; and 

wherein R 51 , R 52 , R 53 , R 54 , R 65 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or an d , C 2 , C 3 , C 4 , C 6 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2l C 3 , C 4 , C 5 , C 6 , e 7l C 8 and Cg branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7> C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , C 5> C 6 , C 7l C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7) C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or amino (-NH 2 ), or a N-substituted or N,N-disubstituted amino group 
(-NHR 80 ;-NR 81 R 82 );and 




1 
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■ " - which, independently of each other, can be substituted with one or more 

.»? • • 

substituents, which can be the same or different; and, 

- wherein optionally, any two of the groups R 51 , R 52 , R 53 , R 54 , R 55 , and R 56 , if 
present, as well as the pairs R 66 /R 67 , R 70 /R 71 , R 74 /R 75 , R 76 /R 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; and 

- wherein the substituents R 60 , R 61 , R 62 , R 63 , R 6 * R 65 , R 66 , R 67 , R 68 , R 69 , R 70 , 
R 7 \ R 72 , R 73 , R 74 , R 75 , R 76 , R 77 , R 7B , R 79 , R 80 , R 81 , and R 82 , independently of 
each other, are a hydrogen atom (-H), or a Ci, C 2 , C 3 , C 4 , C 5l C 6l C 7 , C 8 and 
C 9 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5f C 6> C 7 , C 8 and C 9 branched or straight chain 
alkoxy, C 2 , C 3l C 4l C 5> C 6 , C 7 , C 8 and C 9 branched or straight chain 
alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , G 6 , C 7 , C 8 and C 9 cycloalkyl, 
cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 1 is 

- a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group (-CO-R 100 ), a 
boronic acid groiip (-B(OH)2), a cyano group (-GsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
ahhydride gfoiip t-CO-b-CO-R 102 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituied hydroxamic acid group (-Cp-NR 103 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substitufed or N,N-disubst|tuted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO2-NR 110 R 111 ), an amidosulfone group 
(-NH-SO2-R 112 ), a sulfone group (-SO2-R 113 ), a phosphoric acid group 
(-bP(=0)(bH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 1 16 )(OR 1 17 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 



WO 2004/099134 PCT/EP2004/004774 

' 125 '' :v; "" " 

group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 119 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); and 

- which, independently of each other, can be substituted with one or more 

substituents, which can be the same or different; and, 

' • • • . . ' • , ■ . :■„••'. ■;■ ■ - •„•• ••• - :v •' .. ..; ' - 

- wherein optionally, the pairs R 106 /R 107 , R* 10 /R 111 , R 114 /R 115 , R 116 /R 117 and 
R 12 Vr 122 , independently of each other, may'form a part of a ring; and ' ! 

•- wherein the substituents R 100 / R 101 , R 102 ; R 103 *' R^, R 105 ; R'^; R 107 ? R 108 | : 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 , R 117 , R 118 , R 119 , R 120 , R 121 , and 
R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloaikenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl - 
heteroaikyl group; 

or wherein the group PM 

has the formula (III) 




(III) 



- ^wherein X 3 is CR 131 R 132 , O, S, or NR 133 ; and 

- wherein R 131 , R 132 , and R 133 , independently of each other, are 

~ a hydrogen atom (-H); or an Cl C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain 
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alkenyl, C 2 , C 3 , C 4 . C 5> Ce, C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , C 5 , C 6l C 7 , C B and C 9 cycloalkyl, C 5 , Ce, C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted 
amino group (-NHR 160 ; -NR 161 R 162 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 . 
R 1 ^R 15 \.R 1 ?/R 155 , R 156 /R 157 and R 161 /R 162 , independent of each other, may 
form a part of a ring; and v..,*,:":, ; v t v 

- therein the substt^ R ^ 
R 149 , R 150 , R 1 51 , R 1 52 , R 1 f , R 154 , R 15 ^. R 156 !^ R 1 ^ 8 . R' 59 . R 160 , R 16 \ and 
R 162 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , Cs, C 6 , C 7 , Ce and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, d, C 2 , C 3 , C 4l C 5 , C 6 , C 7l C 8 and C 9 branched or 
straight chain alkoxy, C 2 , C 3 , C 4 . Cs, C 6 , C 7 , Ce and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , Ce, C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluorbmethyi, or hydroxy group, and 

- a hydrogen atom (-H); or a carbaldehyde (^CHO), a ketone group (-CO-R 180 ), 
bbronic acid group ^B(OH) 2 ),ia cyano group (-CsN), a carboxylic acid group 
(£60H); a carboxylic acid ester group (-CQOR 1 *?); a carboxylic acid ; 
anhydride group (-CO-0-GO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), s 

"n- N-substituted hydroxamic acid group (-CO-NR 183 (OH)); a O-substituted 

hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
^substituted or N.N^isubstituted carboxylic acid amide group, (-CQ-NHR 185 ; 
! -CO-NR 186 R 187 ), an amiHo group ^HNWR^)V« sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-S0 2 -NHR 189 ; -SO2-NR 190 R 191 ), an amidosulfone group 
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(-NH-SOrR 192 ), aViiMtol^iroeiplC-SOj^R 1 *^, a phosphoric acid group 
(-OP(=0)(OH) 2 j, a phosphoric acid ^ter-grotip (^PCsQXOR 194 )^^^)), a 
phosphonic acid group '(-P(-0)(OH) 2 ), an phosphonic acid ester group ( T 
P(=O)(OR 196 )(0R 197 ))^ a halogen atom, a trifluorm ethyl group (-GF 3 ).i a thiol 
group f Srij; a thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy ; 
group (-<D-R 199 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N^disubstituted amino group (-NHR 2 ? 0 ; -NR 201 R 202 ); and r - :■<,.»*■ 

' - -%vhicH;'jWd9pendently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein opti^ 

R 201 /R 202 independent of each other, may form a part of a ring; and 

- wherein the substituents R 180 , R 181 , R 182 , R 183 , R 184 , R 185 , R 186 , R 187 , R 188 , 

p189 j^190 p191 p192 p193 p194 p195 p196 pi97 p198 p199 p200 p201 

R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
ajkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroaikyl group; * 

or wherein the group PM 

has the formula (IV) 



V 

) 



WO 2004/099134 PCT/EP2004/004774 

128 



wherein R 211 and R 212 , independently of each other, are 
a hydrogen atom (-H); or an Ci, C2, C 3| C 4 , C 5| C 6> C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2l C3, C 4 , C 5 , C6, C 7 , Cq and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C g branched or straight chain alkinyl, C 3 , 
C 4l C 5> C 6 , C 7l C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7| C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or ah amino group (-NH 2 ), or a N-substituted or N.N-disubstituted 
amino group (-NHR 240 ; -NR 241 R 242 ); and ; ' ' v 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 226 ^ 227 , R 230 /R 231 , R 2 ^/R 235 , R 236 /R 237 and 
R 241 /R 242 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

^229 p230 p231 p232 p233 p234 ^235 p236 pj237 p238 ^239 p240 ^241 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C2, C3, 
C4, C5, C 6> C 7 , C e and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci, C 2 , C 3 , C 4 , C s , Ce, C 7 , C$ and C 9 branched or 
^t^P^th^l^^W^eg, Gei Cy/Cs and tg branched or straight 
*- n criain alkeho^ C3.C4; C s , G 6l C7, C 8 and C 9 

cycloalkyl, cyahb/amidd, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COQH), a carboxylic acid ester group (-COOR 261 ), a carboxyiic acjd ; 
anhydride group (-CO r O-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
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-CO-NR^R 267 ), anamido group (-HN-CO-R 268 ), a sulfonic acid group (- 
-$0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
suifonamide groupX-SOa-NHR 269 ; -SO 2 -NR 270 R 271 ), an amidosulfone group 
(-NH-SO2-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric acid group 
(-dP(=0)(OHj 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thidether -group (-&R 278 ), a hydroxy group {-OH)-, an alfcoxy 
group ^-R 27 ^, a tetraible v groupV or 
N.N^isubstituted amino group 7 (-NHR 280 ; -NR 281 R^j; ; a^d' i--^ ~^«CP> 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 266 /R 267 R 270 /R 271 , R 274 /R 275 , R 276 /R 277 and 
R 281 /R 282 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 , R 265 , R 265 , R 267 , R 268 , 

R 269 R Z70 R 271 R 272 R 27 3j R i74 R 275 R 276 R 277 R»« -R279 R 280 R 281 gnd 

R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
aikenyl, alkiriyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalky) group; 

or wherein the group PM 



has the formula (V) 
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wherein X 4 is CR 291 or N; and 
wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 
a hydrogen atom (-H); or an Ci, C 2 , C 3 , C 4 , C 5 , C 6 ; C 7 , C 8 and Cg branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5 , C 6 . C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C$, C 7 , C 8 and Cg branched or straight chain alkfnyl, C 3l 
C 4> C s> C 6 , C 7 , C 8 arid Cg cycloalkyl, C 5l C 6i C 7 , G 8 arid Cg cycloalkenyl, aryl, 
heteroaryl group, or an amino group (NH 2 ), or a N-substituted or N.N- 
disubst'rtuted amino group (-NHR 320 ; -NR 321 R 322 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wfierein optionally, the the pair R 291 /R 292 , if present, as well the pairs R^/R 307 . 
^R^ 9 /R 31 ^ ^ indepehderily of esich other, may 

• fbrm'a^ifi'iblF a 'ring; ami 

■ . . .. 

- ' wherein the substituents R 300 ; R 301 , R 302 . R 303 : R 304 . R 305 ; R 306 , R 307 , R 308 , 
R 399 , R 3Vo , R 311 ', R 312 , R 313 , R 314 , R 315 . R 316 , R 317 , R 318 , R 319 ^. R 320 . R 321 . and 
R 322 , independently of each other are a hydrogen atom (-H), or a C1, C 2 , C 3 , 
C 4 , Cs. C 6 , C 7 , C 8 arid C 9 branched or straight chain aikyl, aryl, heteroaryl, 
amino, halo, carbonyl, C t , C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg branched or 
' A ; straight chain aikbxV, C 2 , C 3 ; : C 4 , C 5 , C 6 . C 7) C 8 arid C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 
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wherein A 4 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 ), a 
boronic acid group (-B(OH)2>, a cyano group (-C^N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 342 ), a hydroxamic acid group (-CdtNH(OH)), a 
N-substituted hydroxamic acid group (-CO-tilR^OH)), a O-substituted 
hydroxamic acid group (-CO-NHCOR 344 )), a carboxamide group (-CO-NH2), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR^R 34 ^ an amirio group (-HN-CO-R 348 ), a sulfonic acid group (- 
-SO3H); 0 sulfoxide grbup ^^NH^ 
sulfonamide group (-Sc^NHR^^ 

(-NH-SO2-R 352 ), a sulfone group (-SO2-R 353 ), a phosphoric acid group 
(-0P(=O)(0H) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
phosphonic acid group (-P(=0)(OH)2), an phosphonic acid ester group (- 
P^OXOR^XOR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 359 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 360 ; -NR 361 R 362 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 346 ^ 347 , R 360 /R 351 , r 354 /R 3s 5 R 356 /r3 57 and 
R 36i /R 362 jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , R 345 , R 346 , R 347 R 348 , 

R 349 R 350 R 351 R 352 R 353 R 354 R 355 R 356 R 357 R 358 R 359 R 360 R 361 anc j 

R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycfoalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



) 



WO 2004/099134 



132 



PCT/EP2004/004774 



or wherein the group PM 

has the formula (Vj) r 




. (VI) 



wherein R 371 v R ?72 , R? 75 and R 37e , ihdependentlyof each other, 
a Hydrogen atom fH); bra Cjy C 2 , C 3 , C 4 , C& G 6 , €7, C 8 and C 9 branched or 
strsiighf chain alkyl, C 2 . C 3 , C 4 , G 5r C 8 , G 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , Cs, C 6 , C 7) C 8 and C g cycloalkyl, C 5 , C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryj, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group or, a carbaldehyde (-CHO).a ketone group (-CO-R 380 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 

< (-COOH), a carboxylic acid ester group (-COOR 381 ), a halogen atom, a 
trifiuormethyi group (-CF 3 ), a thiol group (-SH); a thidether group (-S-R JW % a 
hydroxy group (-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino 
group (^NW 2 ), or fr^ 

-NR^ 0? R 402 ); and ' -■e?^,-* -/'.■>■.;; •• 

which, independently of each other, can be substituted with cine or more 
substituents, which can be the same or different; and,. .v« ; ,^' 



wherein optionally, any two of the groups R 371 , R 37 *, R ?7 Vand R 376 , as well as 
the pairs R^/R 387 / R^/R 391 , R 394 /R 395 , R 396 YR 397 and R 401 /R 40? , independenly of 
each other, may form a part of a ring; and 
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T - W hetahi..ttB» ^utatllu^vto.l^??. :B^. I*???. R??t..f^. .R? BI, ,.f* M ? r --.^:. ■ 
R 389 , R 390 , R 391 , R 392 , R 3 ? 3 , R 39 i, R 398 , R 398 , R 3 ? 7 , R 398 , R 399 R 400 , R^ 1 , and 
R 402 , independently of each other are a hydrogen atom (-H), or a d, C 2 , C 3 , 
C 4l C5, G 6 , Ci, Qi and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Qi, e^Cs.CvCg, Ce,'£7,£8.|»$ C 9 branched or 
straight chain alkoxy, e 2l C 3 , C 4 , C 5 . C 6 , C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 andC 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

• .. 1 * * n^y ■ • 

alternatively; the two groups R 37i andR 372 can be tdgether an bxo '(^<3) o>« 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 378 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 8 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 421 ). a carboxylic acid 
anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 425 ; 
-CO-NR 426 R 427 ), an amido group (-HN-CC-R 428 ), a sulfonic acid group (-S0 3 H), 
a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO^NHR 429 ; -SO 2 -NR 430 R 431 ), an amidosulfone group 
(-NH-SO2-R 432 ), a sulfone group (-SOz-R 433 ), a phosphoric acid group 
(-0P(=O)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 434 )(OR 435 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 436 )(OR 437 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (-OH); an alkoxy 



WO 2004/099134 



PCT/EP2004/004774 



. :v' ■ 134 

group (-O-R 439 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 440 ; -NR 44 ^ 442 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and,. 

- wherein optionally, the pairs R 426 /R 427 , R 430 ^ 431 , R 434 /R 435 , R 436 /R 437 and 
R^VR 442 , independent of each other, may form a part of a ring; and 

-• wherein the substituents R 420 , R 421 , R 422 , R 423 , R 424 , R 425 , R 426 , R 427 R 428 , 
: R 429 , R 430 , R 431 , R 432 R 433 , R 434 , R 435 , R 436 ; R 437 , R 438 , R 439 , R 440 , R 441 , and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloa Iky I, heterocycloal keny I, aryl, 
heteroaryl, aryl -alkyl, heteroaryl-alkyl. aryl-heterbal kyl, heteroaryl- 

- ■ / . y ■ 

heteroalkyl group; 
or wherein the group PM 




- wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 
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wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-ON), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 462 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group <-CO-NR 4$3 (OH)), a CD- 
substituted hydroxamic acid group (-CO-NH(OR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-d (substituted carboxylic acid amide group, 
(-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 469 ; -SO2-NR 470 R 471 ), an\ 
amidosulfone group (-NH-SOrR 472 ), a sulfone group (-SO2-R 473 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 47S )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (~CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy g roup (-OH); an alkoxy group (-O-R 479 ) , a tetrazole group, an amino 
group (-NH2), or a N-substituted or N;N-disubstituted amino group (-NHR 480 ; 

, NR 481 R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R^/R 467 , R 470 /R 47 \ R 474 /R 475 , R 476 /R 477 and 
R 481 /R 482 independent of each other, may form a part of a ring; and 

- wherein the substituents R 460 , R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 , R 468 , . 
R 469 , R 470 , R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 . R 478 , R 479 , R 480 . R 481 , and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycioalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterbcycloalkyl, heterocycloalkenyl, aryl, 
heteroaryi, aryl-alkyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroalkyl group; 
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or wherein the group PM 

has the formula (VIII) , 




(VIII) 



wherein X 6 is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and . 

wherein X 7 is selected from CR 493 R 494 , 0, S;:or NR 495 , whenthe bond between X 6 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected.from GR 497 or N, when the bond between X 6 and X 7 is a 
. double bond;, and; =. c^<^s\ti^':: ;~ , .,:•«;,-.•:»• 

& ' ;v^5-?r".'-.:c-\.vr. >i'X'-,-; ' • ■ .■...-'• = ••'■ . : •' • 

vvheiifcR 49 ^ 

other, are a hydrpgen atom i-HJ^or a Ci, G 2 , C 3 , p 4 ,.C^ C 6 , C 7 , C 8 and C 9 
branched or straight chain alkyi, C 2 , C 3 , C 4 , C 5l C 6 , C 7 , C e and C 9 branched or 
straight chain alkenyl, C 2i C 3 , C 4 , C 5 , C 6( C 7 , C 8 and C 9 branched or straight 
chain alkinyl,G 3 , G 4 , G 5 , C 6 , C 7 , Gs and C? cyclpalkyl, C 5l C 6 , C 7 , C 8 andC 9 
cycloalkenyli heteroalkyl, aryl, heterparyl, aryl-alkyl, heteroaryi-alkyl, gryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 520 ; 
-NR 521 R 522 ); and , .. 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R^. R 491 , R 492 , R 493 , R 494 . R 495 " R 496 . and 
R 497 ; if present, as well as the pairs R^/R^, R 510 /R 511 , R 514 /R 515 . R 516 /R 517 and 
R 52i /R 52? jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R^.R^, Ff 2 , R 503 , R 504 , R 505 . R 506 , R 507 . R 5 " 8 , 
R 509 , R 510 , R 5i1 , R? 12 , R 513 , R 514 , R? 15 , R 516 , R 517 , R 518 , R' 519 , R 52 °, R* 2 \ and ; 
R 522 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroaikenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryi-aikyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (^H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^^OH)), a O-substituted 
hydroxamic acid group (-CO-NHfOR 544 )), a carboxamide group (-CO-NH2), a 
N-substituted or N.N-disubst'rtuted carboxylic acid amide group, (-CO-NHR 54 ^ 
-CONR 54 ^ 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO2-NHR 549 ; -SO2-NR 550 R 551 ), an am idosulfone group 
(-NH-SO2-R 652 ), a sulfone group (-S0 2 -R 553 ), a phosphoric acid group 
<-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH)2), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 



) 



} 
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group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 56 ^ 562 ); and 

- which, independently of each other,, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 /R 555 ; R 556 /R 5 ^ and 
R 561 ^ 562 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 9 ^ 0 , R^ 1 , R 542 ! R^v R^ 4 ? R^, R^, R 547 ; R^f 8 , 

R 549 R 550 : R 551 ; R 55? R 553 i R 554 ; . R 555 j ^ ^557, ^^569. R 56D rSCI- ^ 

~ R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycldalkyl^ cycloalkenyl, cycloalklnyl, heteroalkyl, 
heterbslkenyV hete^^ heterocycloalkenyl, aryl, 

heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heterbalkyl, heteroaryl- 
heteroalkyl group; - ' • •.. 

or wherein the group PM 



hasffie^fmula 5 (lXf #(IXa)) v.; 2 - - - P • - ■ ' ~'vp«r>.:« 

.X 8 : ( MH= 



(IXa)- '«■**• 




,t -; p'575 . ' . i"V .'• 




c".' c 1 ' c-' ;' : 



wherein X is N or GR , and v- 
wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
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a hydrogen atom (-H); or and, C 2 , C 3) C 4 , C 5> C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5) C 6 , C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6) C 7 , C 8 and C g branched or straight chain alkinyl, C 3l 
C 4 , C 5l C 6l C 7 , C 8 and C 9 cycloalkyl, C s , C 6| C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, aryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-<50-R 5eo ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group ... 
(-COOR 581 ), a carboxylic acid anhydride group (-CO-0-CO-&! 8 !), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 583 (OH)), a O-substituted hydroxamic acid group {-CO-NHfOR 584 )), a 
carboxamide group ^0-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 585 ; -CO-NR 586 R 587 ), an amido group (-HN-CO- 
R- 8 ); a-sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubstituted sulfonamide group (-S0 2 -NHR M9 ; -SO2- 
NR 590 R 591 ), an amidosulfone group (-NH-S0 2 -R 592 ), a sulfone group (SOz- 
R 593 ), a phosphorib acid group (-OP(=0)(OH) 2 )i a phosphoric acid ester group 
(-OP(=0)(OR^)(OR 595 )), a phosphbnic acid group (-P(=0)(QH) 2 ), an 
phosphbnic acid ester group (^(=0)(OR^)(OR 597 )); a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkoxy group (-OR? 99 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 600 ; 

. NR 601 R 602 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 570 /R 575 , if present, as well as the pairs R 586 /R 587 , 
R 590 /R 591 , R 594 /R 595 , R 596 /R 597 and R^/R 602 , independenly of each other, may 
form a part of a ring; and 

- wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 R 585 , R 586 , R 587 , R 588 , 

p5 8 9 p590 R 591 p592 p593 p594 p595 p596 p59 7 p59 8 p599 R 600 p601 anc j 



) 
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R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 

heteroalkyl group; , , 

or wherein the group PM 

has the formula (X) '. , ^ - 




(X) 



wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, Ci, C 2 , C 3 , C 4) C 5 or C 6 alkyl, which is linear or branched 
and is optionallyjsubstituted with 1,2,3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . ' ' 

wherein A* and A* 0 are, independently of each other, selected from ., 
hydrogen, cyano', -C(=0)NR 912 R 913 , or C 1f C 2f C 3l C 4 , C 5 or C 6 alkyl. which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Cf, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear.or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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R 91 1 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) pi, Cz, C3, 64, CJ5 or C(5 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, . 

(b) -COOH, 

(c) -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3> C 4 , C 5 or G 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C s or C 6 alkyl, and -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4l C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 929 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , G 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or Ge alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(Ci, C 2 . C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3i -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1 , 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OCi,;-QQ 2 , -OC 3 , -QC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear orbranched^nd Q 1, 2, 3, 4,. or 5 halogens; 

(4) Ci , C 2 ,:G 3< >C 4 v(C5,^C6, :C7,C8, C ? or C10 alkyl, which is linear or branched 
and Js optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, % or 5 halogen atoms and 0, 1 , or 2 
groups selected from , 

(a) hydroxy; . 

(b) -COOH; ..w'. . ? 

(c) -COO(Ci, Cz. Cs, C 4 , C 5 orC 6 alkyl) i.e. ester, which may linear or 
branched and is pptionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, 
said Ci , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi , -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OG 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (0 two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen of sulfur, or (ii) a ^5^ t ^H|)^b^^||et^^^ ., t1 
havoing 1,.2„or &J&$&9$bg^ from nitjggf f a, .. 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring - 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4) C 5 or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; ' 

(f) -CONR 92 ^ 925 ; 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 
(O-NR^-^OJNR 92 ^ 925 ; 

(j) -NR^COOR 930 . 
(k) -O-CO-R 930 
(I) -O-CO-NR 92 ^ 925 ; 
(m) -NR 925 S0 2 R 93 °; 
(n)-NR 925 R 925 ; 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl. -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2f 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said C,, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCl 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COOCd, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5 rl or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 6 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C4 C5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; . 
(5) OCi, OC 2 , OC 3 , OC 4 , OC 5l QC 6j OC 7l OC 8 , QC 9 or OCio.ajkyl, which is 
linear or branched and is optionally substituted with 0, 1 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 

(a) , hydroxy; 

(b) -COOH; ■ , iv ^ , 

(c) -pOO(Ci, C 2l C 3 , C 4 , 65 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1,2,3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and, sulfur, optionally substituted with 1, 2, or 3 ( 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4l C 5 or C 6 alkyl, and -OC1, -002, -003, -004, -OC 5 or -OC 6 alkyl, 
said Ci, C 2| C 3 , C 4 , C 5 or C 6 alkyl. and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC5 or 
-6c 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
hejerpcyclic ring haying 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1,^2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur,. fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4> C 5 or 
Ce alkyl, and -pbi, -OC 2 , -OC 3 , -OC 4 , -OC 6 or -OC 6 alkyl, said Ci, C 2> C 3l 
C 4 , C 5 or C 6 alkyl, and -OC^ -OC 2 , -0C 3 , -OC 4 , -OC 6 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 
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(g) -S0 2 NR 9 2 5 R 9 ^; 

(h) -NR^-C^OJR 925 ' ' \ \ r ;]/^. \ 

(i) -NR 92 ^C(=0)NR 925 R 925 ; , )\\ - " 
0) -NR^CQQR 936 _ • 
(k) -O-CO-R 930 

(I) -O-CO-NR^R 925 ; ^ _ 

(m)-NR 925 SQ 2 R d3,) ; ""' . " - = ' ' . 

(n)-NR 925 R 925 ; , ... ; -.J . .. ,. ; .„ 

(o) phenyl,, which is optionally substituted I with J , 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, Ci, C 2> C 3 , C4, C5 or C 6 
alkyi, -OC1 , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi, -COOH, -COO(Ci , C 2 , 
C 3 , C 4l C 5 or Ce alkyi) e ster, said d, C 2l C 3 , C 4 , C 5 or C 6 alkyi, -OC^ 
-OC 2l -OC3, -QC 4 , -OC 5 or -OC 6 alkyi, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyi) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3| C 4 C5 or Q 6 cyclpalkyl and 0,1, 2, 3, 4, or 5 halogens, and 
(p) C 3) C 4 Qs or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, Q 2 , C 3( C 4 , C 5 or Ce alkyi) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3; 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being pptidnally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3| 
C 4 , C 5 or C 6 alkyi, and -Od, -OC 2 , -OC 3t -OC 4 , -OC 5 or -OCe alkyi, said Ci, 
C 2 , C 3| C 4 , C 5 or C 6 alkyi, and -Od, -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyi 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, d , C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCs alkyl, said Ci . C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od , -OC 2l -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 

(11) -S0 2 NR 925 R 925 ; 

(12) -NR 925 -C(=0)R 925 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR^COOR 930 

(15) -0-CO-R 930 

(16) -0-CO-NR 925 R 925 ; 

(17) -NR 925 S0 2 R 93 °; 

(18) -NR 925 R 925 ; 

(1 9) phenyl , which is optionally substituted with 1,2,3, 4, or 5 group 
independently selected from halogen, hydroxy, d, C 2l C 3 , C 4 , C 5 or C 6 alkyl, 
-OCi, -OC 2 , -OC 3 , -OC 4 , -QC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 

? p& \!0k$$$ le - ester ' said Cl - ° 2 ' Ga ' ° 4 > c » or °6 a*yi. -OCi, -oc 2 , -oc 3 , 

-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3l C 4 , C 5 or C 6 alkyl) i.e. 
ester: b^ing ijnear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 Cs or 
C 6 .cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2,3, 4, or 5 substituents, independently selected from 
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halogen, OH, d, C 2 , C 3 , C 4 , or C 5 alkyl, -Od, -OC 2 , -OC 3l -OC 4l or -OC s 
alkyl, said d, C2. C3. C4, or C 5 alkyl, -OCt, -QC 2 , -QC 3 , -OC 4 , or -OC 5 
alkyl bejng linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. .,• ... , .• 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM , 



has the formula (XI) 



-N X 10 



A 11 (XI) 



- wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, d , d, C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1,2,3, 4, or 5 halogens, or 
-C(=O)NR 1010 R 1011 . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or d, C 2 , C 3 , C 4> C s or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
C1, C 2 , C 3 , C 4 , C 5 or Ce alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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- R 1011 and R 1013 , arie, independently of each otherj selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, G 2 , C 3 , C 4 , C5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1; 2, 3* 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of ,«'■'•"■ 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, G 2 , G 3 . C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 7 
. (f) G 3 , C 4 , G 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
s , •: ^OLunsaturated comprising (a) two fused heterocyclic rings, each 

* \^(B^(^^^3S^^2yS, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C3. C4. C5 or C 6 .cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 ; 2/ 3, 4* or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2 S 3, 4; or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1p2 °; and 
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(3) C 3l C 4 C s or C 6 cycloalkyl, which is optionally substituted with i, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, C t , C 2 ,C 3 , C 4 , C 5 or C 6 alkyl; and -Od, 
-OC 2 , -OC3, tOG 4 , -OCs or -OG 6 alkyl; said -COb(C 1f C 2l C 3 , C 4 , C 5 6r C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC, , -002, -OC 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; > >: 

wherein R 1 °?° is selected from the group Consisting Of: ' .^.c^r 

(1) hydroxy;; . •.%v-'- h;-.--; ■ ■. ; V ^p,\^kpl^ u,'-: = ' -:w:-u 

(2) cyano; . ; ■> ;' :.. v.'-. ■' .'; '; 

(3) C 3 , G 4 G 5 or C 6 cyclOalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2( C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2l -OC 3 , 
-OC 4 , -OC s or -OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3l C 4| C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC2, -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or i 
substituents selected from -COO(d , C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OCl -OC 2 , -0C 3 , -OC 4) -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C 2 , C 3 , C 4 , C 5 , C e , C 7( C 8 , C 9 or C10 alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; ' , 

(c) -COO(Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, ; hydroxy,, halogen, Ci, C 2| 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3> -OC 4 , -OC 5 or-QC 6 alkyl, 
said Ci, C 2 , C 3l C 4l C 5 or C 6 alkyl, and -OCi, -OC2, -OC3, -OC 4l -OQ 5 or 
rOQs alkyl being linear oc branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; , , r ? „ , . ; ^ 

(e) an. 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated pomprising (i) two fused heterocyclic rings,, each 
heterocyclic ring having 1, 2, 3, qr 4 heteroatoms independently selected 
from nitrogen, oxygen ic sulfur K or (ii) 3 5- or 6-membered heteropycle . 
havoing 1, 2, or 3 heterpatomsf independently selected, from nitrogen ,. 
oxygen and sulfur, fused to a benzene ring, wherein said bicycjic ring : 
system \s optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Qi, C2, p3» C 4 , C 5 or 
Ce alkyl, and -QCi, -OC 2 , -OQ 3 , -QC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -Od , -OC 2f -OC 3> -OC 4l -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; . , 

(g) -SO 2 NR 1025 R 1025 ; 

; J)^ 2 ^^)^^ 1025 ; ..... , : , c . ,, ,,, ,,,,,, . 
;,^r!5door To30 ' 

(k) : -0-CO-R 1030 

^-Q-qOpNR 1 ^^; v ... 

_ .(mJ-NR^SOzR 1 " 30 ; . , •. .'J r \. ■,, ■ .. ... .... 

„(o) phenyl which js optionally substituted with 1 , 2, 3, 4, or 5 group 
.independently selected from halogen, hydro^,, Ci ?! C 2 , C3,, C 4 , Ps or C^ 
alkyl, 7 OCi, -OC 2 , -OC 3 , tQC 4 , -OC5 or -pC 6 alkyl,. tCOOH, -pOO(Ci , C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e, ester,. said Ci, C 2 , C 3 , C 4 ,C 5 or C*aJkyk r QC 1l 
-OC 2 , -OC3, -OC4, -OC 5 or -OCe alkyl. -COOH, -COO(Ci, C 2 , C 3l C 4 , C 5 
or C$ alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 ,or,1 
C 3 , C 4 Cs.or Cepycloalkyl and 0,1, 2, 3, 4, or 5 halogens, and 
(p) C3, C 4 Ps or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; , ^. ::v ^. ; . . , ... • 

(5) OC1, OC 2 . OC 3 , OC 4 , OC 5 , OC 6> OC 7 , OC 8 , OC 9 or OG 10 alkyl, which is 
linear or branched, and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and .0,1, or 2 substitutents selected from . . . . v 
(a) hydroxy; 

(c) -996(61, ,C 2 , J^, C 4 , C5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyj, and -OC1, -OC 2 , -OC 3l -OC 4j -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , C 3 , C 4| C 5 or C 6 alkyl, and -QCi, rOC 2l -OQ 3 , -OC 4 , -OC5 or 
-OC 6 alky) being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring haying 1 . 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle , 
having 1 , 2, or,3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused taa benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2 t 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Gr, C 2| .C 3| C 4 , C5 or 
C 6 alkyl, and -Qd, -OC 2l -OC 3l -OC 4t -OC 5 or -OC 6 alkyl, said Ci, G 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -QC 3> -OC 4l -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 
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(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 . 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
(j) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 , ....... 

(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
'., (n)-NR 1025 R 1025 ; is > 

r (o) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, pi , C 2 , C 3 , C 4 , C5 or C6 
alkyl, -OC1, -OC 2 , -OC 3 ,,-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, G 2 , 
. C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl, -OC1 , 
-OC 2 , -OC 3 , -OC 4 ,.-qC 5 , or -OCe alkyl, rCOOH, -COO(Ci , C 2l C 3 , C 4 , C 5 
or C 6 ajkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1,2,3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COQ(Ci,.C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
s branched .and is optionally substituted with 1, 2, 3, 4, 5 halogens; 

.(8) a 5 -or 6-membered heterocycle which may be saturated or unsaturated 
corcjprising 1, ,2,. 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said.het^roqycle being optionally substituted with 1, 2, or 
3.suJ?stituents independently selected from pxo, hydroxy, halogen, Ci, C 2 , C 3 , 
p 4? 0? or Ce alkyl, and -OGi, -OC 2 , -OC 3 , 7OG4, -OC 5 or -OC 6 alkyl, said Ci, 
C 2| C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted .with 1, 2, 3, 4, or 5 
. halogens. . . 

(9) an 8, 9 or 10 membered bicydic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heteroeycle having 1, 2, or , 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bieyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxp, hydroxy; 
halogen, Cl C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -QC 1f -00 2 , -OC 3 , -OC 4 , -OC5 or 
-OC 6 all^l, saijd C1, C 2> C 3 , C 4 , Cs.orCe alkyl, and -OC1, tQC* -OC 3 , -OC 4i 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; , . . . .. ...... . L , /^c^w 

(io)-cbNR io25 R 1025 ; . \._ : ',,;,,;/,; 

(12) -NR 1025 -C(=O)R 1025 - 

(13) -NR 1 ° 25 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 103 ° 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1026 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC 1t -OC 2 , -OC 3 , -OC 4 , -QC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4| C 5 
or C 6 alkyl) i;e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1,2,3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein C1, C 2 , C 3t C 4 , 
C 5 or Ce alkyl is linear or branched anbd is optionally substituted with 1 , 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, d, C 2 , C 3f C 4l or C 5 alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl, said C 1f G 2l C 3l C 4 , or C 5 alkyl. -OC1, -OC 2 , -OC 3 , -OC 4 ,or-OC 5 
alkyl being linear or branched and optionally substituted with 1; 2, 3, 4, or 
. 5 halogens. : ; 

wherein R 1025 is selected from R 103b and hydrogen. 

or wherein the group PM 

has the formula (XII) 




1201 



(XII) 



wherein the groups R 1201 is hydrogen orfluoro. 

wherein R 1200 und A 12 is selected frpm hydrogen and cyano, and the other is 



hydrogen.: :^ : ^^cc^ y ! ; 

or wherein the group PM 



has the formula XIII: 



-,1303 



3 1304 




1300 



(XIII) 
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wherein: t > 

- R 1300 and R 1301 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) CN, 

(3) pMoalkyl, which is linear or branched which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 -5 substitutents 
; independently selected from halogen, CN, OH, R 1302 , OR 1302 , 

NHS0 2 R 1302 , N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR i3os R i306 ! conr 130 ^^ 1306 , C0 2 H, and C0 2 C^alkyl, wherein the Ci- 
6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
NtC^alkyOSOzR 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and CO^^alkyl, wherein the C^alkyl is linear or branched, 

(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 
comprising 1-4 heteroatoms independently selected from N, S and O, the 
heterocycle being unsubstituted or substituted with 1-3 substituents 
independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(Ci^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , 
CONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the C^alkyl is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1-5 substituents 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, wherein 
the Ci^alkyl and OCi-ealkyl are linear or branched and optionally substituted 
with 1-5 halogens, 

(7) OH, , 

(8) OR 1302 , and 

(9) NR 1305 R 1306 
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- R 1302 is Chalky), which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, CQ2H, and ^ 
COaC^alkyl, wherein the ; Ci^alkyl is linear or branched; : 

- R 1303 is selected from the group consisting of: 

(1) hydrogen, . 

(2) Ci.i 0 alky|, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Chalky!, and Od^alkyl, 
wherein the C^alkyl is linear or branched and optionally. substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, OH, C^alkyl, and 
OCi^alkyl, wherein the Ci^alkyl is linear or branched and optionally 

. ... ^.substituted with 1-5 halogens, 

h) C0 2 H, 

i) COzC^alkyl, 
7" j) CONR 1305 R 1306 , 

(3) QISI, 

" W^.p^bjBtnyl j^ieh js v unsubstituted qr %ubstijti|led wfth.i ^.{5, subsHtuente 

mdepend(8ptly selected from Ci^ajkyl, and Qd^alkyl, hydroxy and halogen, 
v ; wherejn the C^alkyl is linear or branched and. optionally substituted wijth 1-5 
_ . halogens 

(5) naphthyj which is unsubstituted or substituted with 1 - 5 substituents 

independently selected from Chalky!, and OCi-6alkyl, hydroxy and halogen, 
wherein the Chalky! is linear or branched and optionally substituted wjth 1-5 
halogens, 
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(6) C0 2 H, . ■■■■^r\,-. :; i'"--^ .V.-V 

(7) C0 2 C^alkyl, ; .:. ' ; , f . :. ... ' , , . ,. y \ 

(8) CONR 1305 R 1306 , and 

(9) C^cyclpalkyl, whiqbis unsubsti^^ or substituted with 1 - 5 substituents . 
independently selected from Q^ajkyl, and pQi^alKyl, hydroxy arid halogen, 
wherein the G^alkyl is linear or branched and optionally substituted with 1-5 

, halogens / 

R 1305 and R 1306 are independently selected from the group consisting of: 

(1) hydrogen, . . f - 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OCi^alkyl, wherein the Ci-ealkyI is 
linear or branched and optionally substituted with 1 - 5 halogens, 

(3) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Ci^alkyl, and OC 1r6 alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens, 

(4) Chalky!, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, , which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, C^alkyl, and OCi^alkyl, 
Wherein the Chalky! is linear or branched and optionally substituted 
with 1 -5 halogens, 

or wherein R 1 305 and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
/ unsubstituted or substituted with one to five substituents independently 

^ejected from halogen, hydroxy, Chalky!, and Ci^alkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; 



R 1Jtw and R 1JU ' are hydrogen; 
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or wherein the group PWI 

has the formula XIV: 



R1 400^ 401 



CN 

^ v (XIV) 

- wherein R 1400 and R 140 \ independently of each other, are 
a hydrogen atom (-H); or halogen, cyano or ethynyl; 

or wherein the group PWI 

has the formula XV: 




• , x ii_^ " (XV) 



- wherein X 11 is CH 2 , CHF or CF 2 ; 

- wherein R 1500 is cyano; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl, and hydroxyalkyl; 

Preferred are compounds as disclosed above 



wherein the group PM 
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has the formula (II) 




- wherein X 1 is CR 51 R 52 , O, S, or NR 53 ; and 

- wherein X 2 is CR^R 55 , O, S, or NR 56 ; and 

wherein R 51 , R 52 , R 53 , R 54 , R 55 , and R 56 , independently of each other, are 

- a hydrogen atom (-H); or a C t , C 2 , C 3l C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3> C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substrtuted or N,N-disubstituted amino 
group (-NHR 80 ; -NR 81 R 82 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, any two of the groups R 51 , R 52 R 53 , R 54 , R 55 , and R 66 , if 
present, as well as the pairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R^/R 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; and 

- wherein the substituents R 60 , R 61 , R 62 , R 63 , R 64 , r 65 , r 66 _ r67 r68 R 69 t R 7o 
R 71 , R 72 , R 73 R 74 , R 75 , R 76 , R 77 , R 78 , R 79 , R 80 , R 81 , and R 82 , independently of 
each other, are a hydrogen atom (-H), or a d, C 2 , C 3 , C 4l and C 5 branched 
or straight chain alkyl, aryl, heteroaryl, amino, halo, carbonyl, d, C 2 , C 3 , 
C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , C 5 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 cycloalkyl, cyano, 
amido, thiol trifluoromethyl, or hydroxy group; and 
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wherein A 1 is v 

- a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group (-CO-R 100 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 102 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group 
-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO2-NR 110 R 111 ), an amidosulfone group 
(-NH-SO2-R 112 ), a sulfone group (-S0 2 -R 113 ), a phosphoric acid group 
(-OP(=0)(OHj 2 ), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-Q-R 119 )„a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); and wherein optionally, the 
pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R^/R 117 and R 121 /R 122 , independently of 
each other, may form a part of a ring; and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein the substituents R 100 , R 101 , R 102 R 103 , R 104 , R 105 , R 106 , R 107 R 108 , 
R 109 , R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 R 117 , R 118 , R 119 , R 120 , R 121 , and 
R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 
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or wherein the group PM 



has the formula (III) 



N X? 





(Ill) 



- wherein X 3 is CR 131 R 132 , O, S, or NR 133 ; and 



- wherein R 131 , R 132 , arid R 133 , independently of each other, are 

- a hydrogen atom (-H); or a C 1t C 2 , C 3 , C 4| and C 5 branched or straight chain 
alkyl, G 2 , G 3) C 4> C 5 , branched or straight chain alkenyl, C 2l C 3 , C 4| C 5 , branched 
or straight chain alkinyl, C 3| C 4| C 5> C<3, and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
group (-NHR 160 ; -NR 161 R 162 ); and 

which, independently of each other, can be substituted with one or more 
substftuents, which can be the same or different; and, 

wherein optionally, the the pair R 13i /R 132 , if present, as well the pairs R 146 /R 147 , 
R 150 /R 151 , R 154 /R 165 , R 156 /R 157 and R 161 /R 162 , independent of each other, may 
form a part of a ring; and 

- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

^149 p150 p151 p152 p153 ^154 ^155 j^156 p^157 p158 p159 p160 j^161 gnc j 

R 162 , independently of each other are a hydrogen atom (-H), or a , C 2 , C 3 , 
G 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2l C 3| C 4l C 5j branched or straight chain alkoxy, C 2 , C 3 , C 4f C 5 



WO 2004/099134 PCT/EP2004/004774 

, .... ., ••• • ■ — 2 :> . 

branched or straight chain aikenoxy, phenyloxy, benzylbxy, C 3 , C 4 , C 5 
cycloatkyl, cyano, amido, thiol triflubromethyi, or hydroxy group; and 

wherein.A 2 is, „ : •. .a:-.^. ;■ •■ . j-: ; . 

- a hydrogen atom (-H);- ? or a carbaldehyde (-CHO), a ketone group (-CO-R 180 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH).a carboxylic acid ester group (-COOR1 81 ), a carboxylic acid 
anhydride group (rCO-O-CO-R 182 ), a hydroxaniic acjd group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O-substituted 

: hydroxamic acid, group (-C.Q-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstjtuted carboxylic add amide group, (-CO-NHR 185 ; 
-CQ-NR 18 ^R: 87 )r an amido group (-HN-CO-R 188 ), a sulfonic acid group f 
rS0 3 H), ^sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstttuted 
sulfonamide group (-SO2-NHR 189 ; -SOrNR 190 R 191 ), an amidosulfpne group 
(-NH-SOa-Rl?!), a sulforie group. (-S0 2 -R 193 ),,a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR 195 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 196 )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 198 ). a, hydroxy group (-OH); an alkoxy 
group (-0-R 199 ), a tetrazote gro^up, an amino group ( : NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (vNHR 200 ; -NR 201 R 202 ); and 

- which, independently of each other, can be substituted with one or more 
suBstituentsV^hich can be the same or different; and, 

^e^in op&na|r;tte pairs R 186 /R 187 , R 190 /R 191 , R 194 /R 195 , R 196 /R 197 and 
r 201 /r2 02 jndependenly of each other, may form a part of a ring; and 

- wherein the sub^tituents,R^ 

R 189 /Rl- 90 ;'R 19 ?-; R 192 , R 193 , R 194 . R 195 , R 196 ?R 197 , ft 198 , R 199 , R 2 ° 0 , R 201 , and 
R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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heteroalkenyl, heteroalkinyl^ heterocycloalkyl, heterocycloalkenyl, aryl, 
hetefo^rylj aryl^alkyl?ft^^ 
heteroalkyl group; 

or wherein the group PM 

has the formula (IV) 

y R 211 

A ° ' (iv) ' 

wherein R 211 and R 2 ^ 2 , independently of each other, are f 
a hydrogen atom (-H); or a Ci, C 2 , C 3 , C 4 , and Cs branched or straight chain 
alkyl, C2, C 3 , O4, p5 t branched or straight chain alkenyl, C 2 , C 3 , p4, C 5 , branched 
or straight chain alkinyl, C3, C 4 , , C5, C6, and C 7 cycloalkyl, aryl, heteroaryl 
group or r an amino group (-NH 2 ), or a N r substituted or N,N-disubstituted amino 
group. (-NHR 240 ; -NR 241 R 242 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pair R 21 VR 2 ?^ as well the pairs R 226 ^ 227 , R 230 /R 231 , 
R 234 /R 235 R 236 /R 237 and R 24i /R 242 j ndep endenly of each other, may form a part of 

a ring; and 

- wherein the substituents ^R 221 ;^, R 223 , R 224 , R 225 , R 226 , R 227 R 228 , 

R 229 R 230 R 231 R 232 R 233 R 234 R 235 R 236 R 237 R 238 R 239 R 240 R 241 apc j 

R 242 , independently of each other, are a hydrogen atom (-H), or a C1, C 2l €3, 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
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carbonyl, d, C 2| C 3 , C 4j C 5 , branched or straight chain alkoxy, C 2| C 3j C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3l C 4| C 5 
cycloalkyl, cyano, amido, thiol trtfluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CCM3-CO-R 262 ), a hydroxamic acid group (-CO T NH(OH)), a 
N-substituted hydroxamic acid group (~COrNR 263 (OH)), a O-substituted - 
hydroxamic acid group (^CO-NHCQR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N v N-disubstituted carboxylic acjd amide group, (-CO-NHR 265 ; 
-CO-NR^R 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S02-NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-^O^NHR 269 ; -SO 2 -NR 270 R 271 ), an amidosulfone group 
(-NH-S02-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 276 )(OR 277 )) 1 a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 278 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 280 ; -NR 281 R 282 ); and 

which, independently of each other, can be substituted with one or more 
substituerits, which can be the same or different; and, 

wherein optionally, the pairs R 266 /R 267 , R 270 /R 271 , R 274 /R 275 , R™/R 277 and 
R 281 /R 282 , independehly of each bther, may form a part of a ring; and 

- wherein the substituents R 260 , R 26 \ R 262 , R 263 , R 264 i R 265 , R 266 , R 267 , R 268 , 
R 269 , R 270 , R 271 , R 272 , R 273 , R 274 , R 275 , R 276 , R 277 , R 278 , R 279 , R 280 , R 281 , and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
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j alkeriyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, ary l-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
• heteroalkyl group; 

or wherein the group PM 



has the formula (V) 




- wherein X 4 is CR 291 or N; and f 

- wherein X 5 is CR 292 or N; and 

- wherein R 291 and R 292 , independently of each other, are 

- a hydrogen atom (-H); or a Cm, C 2 , C 3 , C 4l and C 5 branched or straight chain 
alky I, C 2l C 3 , C4, C 5 , branched or straight chain alkenyl, C 2 , C 3l C4, C 5l branched 
or straight chain alkinyl, C 3| C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or an amino group: (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (^NHR 320 ; -NR 321 R 322 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R^/R 292 if present, as well the pairs R 306 /R 307 f 
R 310 /R 311 , R 314 /R 315 , R 316 /R 317 and R 321 /R 322 , jndependenly of each other, may 
form a part of a ring; and 
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- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , R 306 , R 307 , R 308 , 

p309 p310 p311 p312 pj313 p3l4 p315 p316 p317 p318 p319 ^320 ^321 anc j 

R 322 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4l and C5 branched or straight chain -alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 1t C 2 , C 3 , C 4 , C 6 , branched or straight chain alkoxy, C 2f C 3 , C 4> 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3> C4, C5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 4 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 ), s 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 342 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 343 (OH)) I a O-substituted 
hydroxamic acid group (-CONNOR 344 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR^R 347 ), an amido group (-HN-CO-R 348 ), a sulfonic acid group (- 
-SQ 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO^NHR 349 ; -SO 2 -NR 350 R 351 ) J an amidosulfone group 
a^N H^SQ^R?^ 2 ), a sulfone group (-SCVR 353 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
phosphonic acid group (~P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=6j^R^)(OR^ 7 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S : R 35iB ), a hydroxy group (-OH); an alkoxy 
group (-6-R 359 ), a tetrazole group, an amino group (NH 2 ), or a N-substituted or 
N,N-disi^strtuted amino group (-NHR 366 ; -NFR^R 362 ); and 

Which, independently of each other, can be substituted with one or more 
substituents, which can be the isame or different; and, 

wherein optionally, the pairs r 346 /r 347 ? r^/r 351 , R^/R 355 , r^/r 367 and 
r^/R 362 , independent of each other, may form a part of a ring; and 
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wherein the substituents R 340 , R 341 , R 342 R 343 , R 344 , R 345 , R 346 , R 347 , R 348 , 
R 349 . R 350 , R 351 , R 352 , R 353 , R 354 , P;R^ 1 R 357 ,R 3M , R^.R 380 , R 361 , and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
aikenyl, alkinyi; cycloalkyl. cycloalkehyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyi, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; ; - - " ; " J ' 



or wherein the group PM . -Uo'. ■ -.>;-.••-.?•.■'. / c< t^*h\i-yiww^y* I'-r*^ 



has the formula (VI) 




- wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 

a hydrogen atom (-H); or a d, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3) C 4 , C 5 , branched or straight chain aikenyl, C 2 , C 3 , C 4l C 5 , branched 
or straight chain alkinyi, C 3 , C 4 , C s> C 6 , and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group (-COOH), a 
, carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N, ^substituted amino group (-NHR 400 ; -NR 401 R 402 ); and 



} 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . 

wherein optionally, any two of the groups R 371 , R 372 , R 37S , and R 376 , as well as 



the pairs R^/R 387 , R^/R 391 , R 394 /R 395 , R 396 /R 397 and R^/R 402 , independent of 



^ wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 i R 385 , R 386 , R 387 , R : 



cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 and R 372 can be together an oxo (^O) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 37 ? and R 376 can be together an oxo (=0) or • 
hydroxyimino (=N-OH) group; and 

wherein A is 
aftydrogen 

boronic acid group (-B(OH)2), a cyano group (-CsN), a carbbxylic acid group 
(-CdOH), a carboxylic acid ester group f-COOR 421 ), a carboxylic acid 
anhydride group '(-cb-6-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-Cd-NR 423 (Ortj), a O-substituted 
hydroxamic acid group (-C6~-NH(0R 424 )), a carboxamide group (-CO-NH2), a 
N-substituted or.N.N-disubstituted carboxylic acid faihicte glrwpi (-CO-NHR 425 ; 
-Cd-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid group (-SO3H), 
a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 429 ; -SO 2 -NR 430 R 431 ), an amidosulfone group 



each other, may form a part of a ring; and 
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(-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric acid group 
(-OP(=Oj(OH) 2 ), a phosphoric acid ester group (^P^OKOR 434 )^ 43 ^), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphbhic acid ester group (- 
P(=0)(OR 436 )(OR 437 )), a halogen i atonic a trifluormethyl group (-CF 3 ), a thiol 
, group (-SH); a thibether group (-S-R 438 ), a hydroxy group (-OH); ah aikoxy 
group (-O R 439 ), a tetrazole group, an amino group (-NH2), or a N^ubstituted or 
N.N-disubstituted amino group (-KirHR 44 * 1 ; -NR 44 ^ 442 ); and ° v 

- which, independently of each other, cari be substituted one or moiW • 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 426 /R 4 - 27 , R 430 /R 431 , R 434 /R 435 , R 436 /R 437 and 
R 441 ^ 44 ^, independent of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 , R 422 , R 423 , R 424 , R 425 , R 426 , R 427 , R 428 , 

p429 p430 p431 ^432 p433 r^434 j^435 p436 p437 p438 p439 p440 p441 anc j 

R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycioalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, , 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

■ ■ ■ f • 

has the formula (VII) 
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wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be equal to 

0; : 

wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-GHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 462 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NHCOR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 465 ; -CO-NR^R 467 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 469 ; -SO2-NR 470 R 471 ), an 
amidosulfone group (-NH-S0 2 -R 472 ), a sulfone group (-SCVR 473 ), a 
phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(6H) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substitutedlor N.N-disubstituted amino group (-NHR 480 ; 
-NR 48 ^ 482 ); 

whiph, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs r 466 /r 467 i r 470 /r 471 , r 474 /r 475 , R 476 /R 477 and 
R^VR 482 , independenly of each other, may form a part of a ring; and 

- wherein the substituents R 460 , R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 , r 468 i 
R 469 , R 47 °; R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 479 ^ R 480 , R 481 , and ; 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
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heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heterbaryl^alkyl, aryl-heteroaikyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PWI 

has the formula (VIH) ,. . , ,, ;. .. - v -.,.- ■ 




wherein X 6 is selected from CR 49p R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X ? 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or a Ci, C 2 , C 3 , C 4| and C 5 branched or straight 
chain alkyl, C 2 , C 3) C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3| C 4 , C 5 , 
branched or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N.N- 
disubstituted amino group (-NHR 520 ; -NR 521 R 522 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 R 494 , R 495 'R 496 , and 
R 497 , if present, as well as the pairs R 506 ^ 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 521 /R 522 . independent of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 , R 502 , R 503 , r 504 , r^ 0 * r^ R 5oa 
R 509 , R 510 , R 511 , R 512 , R 513 , R 514 , R 515 , R 516 , R 517 R 518 , R 519 , R^, an d 
R 522 , independently of each other are a hydrogen atom (-H). or a d, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbbnyl, Ci, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3l C 4 , C 5 
branched or straight chain alkenoxy, phenyloxy, benzyloxy; C 3 , C 4 . C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group ,(-B(pH) 2 ), a cyano group (-CaN), a carboxylic acid group 

(- c 9OT-££ a ?£°^^^ acid 
anny^d&SW group (-CQ-NH(OH)), a 

N-substituted hydroxamic acid group (-CO-NR 543 ^)), a O-substituted 
hy drpxamic ^ g ro MPi(-C^NH(QR^)), a,carhoxamide group (-CO-NH 2 ), a 
N-substituted or N.Nrdisubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-Sp2-NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SQz-NHR 549 ; -SO 2 -NR 550 R 5S1 ), an amidbsulfone group 
(-NH-SOrR 552 ), a sulfone group (-SO^R 553 ), a phosphoric acid group 
(-OP(=p)(OH) 2 ), a phosphoric acid ester group (-OP(=G)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 5 f 8 ), a hydroxy group (-OH); an alkoxy 
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group (-O-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 56 ^ 562 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 54 ?, R*™/j$*% R 55 ^ 55 ?, R 656 /R 557 and, 
R^VR^ 2 , independenly of each other, may form a part of a ring; and • 

- : ^whe^ 
R^ 

R 662 , independently of each other are a hydrogen atom (-H), or analkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroaikenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyi group; 



or wherein the group PM 

has the formula (IX) or (IXa) 




) 



) 
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- wherein X 8 is N or CR 570 ; and . \ v : / 

- wherein R 570 , R 575 , R 610 and R 611 independently of , each other, are 

a hydrogen atom (-H); or a C 1f C 2 , G 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2| C 3 , C 4> C 5) branched or straight chain alkenyl, C 2| C 3 , C 4 , C 5| branched 
or straight chain alkinyl, C 3 , C 4 , Cs v C6,, and C 7 cycloalkyl, aryl, heteroaryl 
group, or a carbaldehyde (-CHO), a ketone group (-CQ-R 580 ), a boronic acid 
group ( : B(OH) 2 ), a cyano group (rC^N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 581 ), a carboxylic acid anhydride group 
(-CO-O-CO-R 582 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR W3 (OH)), a O-s.ubstituted hydroxamic acid 
group («CO-NH(OR 584 )), a carboxamide group (-CO-NH 2 ) v a N-substituted or 
N.N^isubstitutecJ carboxylic acid amid^group, (-CO^HR 585 ; -CO-NR 58 ? Rf 87 ), 
an amido grpup (-HN : CQ-R 588 ), a sulfonic acjd group (~S0 3 H), a sulfonamide 
group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted sulfonamide group 
(-SCVNHR 589 ; -SO 2 -NR 590 R 591 ), an amidosulfone group (-NH-S0 2 -R 592 ) f a 
sulfone group (-SOrR 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a 
phosphoric acid ester group (-OP(=0)(OR 594 )(OR 595 )) f a phosphonic acid 
group (-P(=0)(OH) 2 ), an phosphonic acid ester group (-P(=0)(OR 696 )(OR 597 )), 
a halogen atom, a trifluormethyl group (-CF 3 ) t a thiol group (-SH); a thioether 
group (-S-R 598 ), a hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole 
group, an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
" j^- ^up (^NHR? 00 ; -NR 601 R 602 ); 

5 - " which; independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^°/F^, if present, ? as well as.thej3airs,Ri* 6 /R 587 ; 
R 590 /R 591 , R 59 ?/Rf? 5 , R596 /R 597 and B 6oi /R 602 i j nd ep e ndenly of each other, may 
form a part of a ring; and . . .; y y ■;••••>,*?!.,.-,.• ..a,. — : 

- wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 

. R 589 p590 p591 R 592 R 593 R 594 R 595 p596 p597 p598 p599 p600 p601 anc | 
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R 602 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3l 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci , C2, C3, C 4 , C 5t branphed or straight chain alkoxy, C 2 ,.C 3l G 4 , 
C 5 branched or straight chain aikenoxy, phenyloxy, benzyloxy, C 3 , C 4> C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 



or wherein the group PM 

has the formula' (X) : ! 



A 9 

A 10 . (X) 



wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 

- wherein R 9 * 50 , R , and, R 902 , are, jnde pendently of each other, selected from 
hydrogen, fluorine, Ci , C 2l C 3 , C 4 , C$ or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 



-C(=O)NR 910 R 911 . 



•I ' 



wherein A 9 and A™ are, independently of each other, selected from 
hydrogen, cyanp, -Q{=0)NR 912 R 913 , or Ci, C 2 , C3, C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally sqbstituted with 1 , 2, 3, 4, or 5 halogens; 

wherein . v . .. . ' . .- , . 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
.; Q1, C 2 , C3, C 4 , C 5 or C6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 
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R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1 ) phenyl, which is optionally substituted with 1,2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci ,. C 2 , C3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 ; 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -COOH, 

(c) -000(0! , C 2 , C 3 , C 4| C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , p^gen or sulfur; 

, (h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
/■ ) ,pr unsaturated comprising (a) two fused heterocyclic rings, each 
4 - ^ ^heterocyclic !j!!?9 ji!?aying 1 A 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said G 3 , C 4 , G 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
{ optionally substituted with 1 , 2, 3;4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently se|ected A from halogen, hydroxy, -COOH, -COO(Gi, C 2 , 
C 3 , G 4 , C 5 or Ce alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, ; 
-002, -003, -004, -QC 6 or -QC 6 alkyl, said -COO(Ct, C 2 , C 3 , C 4 , G 6 or C 6 
alkyl), i.e. ester, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi,-OC 2 , -OC 3 , -OC 4l 
-OC 5 or ~OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; ■ ; : 

wherein R 920 is selected from the group consisting oft u ;Li;r-o'-».M^;.*.M- : ^; 

(1) hydro^cy;^ . : v ^i ;u ^ >/• -v;*..., ^i^^kQfU:-,^^ • 

(2) cysino; r v.- ■ _ • * ; ••^•.< .^^^-'^r.^^ 

(3) C 3 , C 4 G 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2l C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1f C 2l C 3t C 4t C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2f C 3 , C 4 , C 6 or C 6 alkyl, and -Od, -OC 2 , -OC 3> -0C 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1 , 2, 3, 
4, 5 or 6 substituents selected from 1, 2 t 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OCi, -OC 2 , -OC 3t -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C 2 , C 3l C 4 , C 5 , Ce, G 7 , C 8 , C 9 or C10 alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0,1 , or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; ' 

(cj -COO(Ci, C 2l C 3 , C 4 , C 5 or 06 alkyl) Ce. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 
(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, C 1f C 2 , 
C 3j C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, 
said Ci, C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -OCi, -OC 2 , -QC 3 , -OC 4 , -OC 6 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two [fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C 1f C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OCi, ~OC 2 , -OC 3) -OC 4j -OC 5 or -OC 6 alkyl, said d, C 2 , C 3 , 
C 4l C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

. (g) -S0 2 NR 925 R 925 ; 
(h)-NR^-C(=0)R 9 ^ 

^ OVNR^COdR 930 '. ' 

% -O-CO-R 930 

(O^D-CO-NR 92 ^ 925 ; 

(m) -NR 925 S0 2 R 930 ; 

(n) - NR 925 ^ 925 ; \ [ 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C2, C3, C 4 , Cs or C6 
a|kyl, -Od, -OC2. -OC3, -OC 4 , -OC s or -OC 6 alkyl, -CQOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3l C 4 , C5 or C 6 alkyl, -Od, 
-OC 2 , -OC3, -OC4, -OC5 or -OG 6 alkyl. -COOH, -COO(d , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3,4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C$ cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C4 C5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(5) OCi , OC ? , OC 3 , OC 4 , OC 5 , OC 6 ,OC 7 , OC 8 . OC 9 or OC i0 alky!, which is 
linear or branched and is optionally substituted with 0, 1 , 2, 3, 4, or 5 halogen 
atoms and 0,1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -COO(Gi, C 2 , C 3 , C 4 , C s or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(id). a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C t , C 2 , C 3 , C 4 , C 5 or C 6 alkyl. and -OCi, -OG 2 , -OC 3 , -OC 4 , -OC 6 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo; hydroxy, halogen, d, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OC tl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C 1( C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi , -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 
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(g) ,-S0 2 NR 925 R^ 25 ; 

(h) -NR^ 5 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 92 ^;. ./,, . 
0) -NR 925 COOR 930 , ..... 

, (k)-O.CO-R 930 . ... • 

(I) -0-CO-NR 925 R 925 ; ^ 
(m) -NR^SOaR 930 ; 

(n) NR 925 ^ 925 ; :> . ... ..,_/• , v ;,. ; 

(o) phenyl, which is optionally substituted with 1 , 2, 3, 4* or 5 groups 
independently selected from halogen, hydroxy, d, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , -OC s or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , p5; orA alkyl) i.e. ester, said Qi, C 2 . C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -QC 3 , -OC 4 ,^pC 5 or -OC 6 alky|, ; -COOH, -COO(d, G 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 orC 6 cyclpalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 

(?), -9P°0?i* .Qa,'Sh, C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
i branchejd,gnd is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a.f ^ .or 6-membered heterocycle which may be saturated or unsaturated 
.. cqmprisingi, 2, 3, or 4 hetero atoms independently selected from nitrogen, 

oxygen and suHur, said heterocycle being , optionally substituted with 1, 2, or 
3 substituents independently setected ffpm oxo, hydroxy, halogen, C ? , C2, C 3 , 
G 4 , Cs or Ce alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -QC 5 or^OCe alkyl, said d, 
C 2 , C 3 , C 4l C 5 or C 6 . alkyl, and rOCi, -OC 2i -OC 3 , -OC 4 , -OC 5 or -OCs alkyl 
being linear or branched and optionally substituted with 1 1, 2, 3, 4, or 5 
halogens..-. , t , r€i :,/ n . .•, < . :;s r ./.: '■■ ■. ••■ 

(9) an 8, 9 or 10 membered bicyclic ring system which.may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or.,(b) a 5- or 6-membered heterocycle having 1 ,. 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C1. C2.C3, C 4 , C 5 or C« alkyl, and rOCi, -OC 2 , -OC3. -OC 4 , -OC 5 or 
-OC 6 alky!, said Ci, Cz. Cs,, C 4 . Cs oir C^ alkyl, and -OC1 , -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; ;p , V ^.-; A ,. . •<•>•,;-,. 

(10) -CONf^R 925 ;, , . J .. •: ; - . , fy , }L ;,:^ 

■WI-^NR 925 ^ 2 *;^^ • s l X V g.ufeiOJeuV 

' (12) -NR^C^R? 25 -•. ■ ' = « fsJ ,. : . r,.V .'.-w 4 ; . '. 

(I^-NR^^OJNR 92 ^ 925 ; 

(14) -NR^COOR 930 

(15) -0-CO-R? 30 

(16) -0-CO-NR 925 R 925 ; ....... 

(17) -NR 92? S0 2 R 93Q ; 

(18) -NR 92 ^ 925 ; 

(19) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC1, -OC2. -OC3, -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 . C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , .G 4 , C5 or C 6 alkyl, -OCt, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, rpOQH, -COO(Ci , C2. Cs, C 4 , C 5 or Ce alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens;. 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , C 5 
or= C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3l C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, C 2 , C 3 , C 4j or C 5 alkyf, -Od, -OC^, -OC 3 , -OC 4 , or -OC 5 
alkyl, said C t> C 2 , C 3 , C 4 , or C 5 alkyl, -OC 1t -OC 2 , -OC 3l -0C 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1 , 2, 3, 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 
has the formula (XI) 



■y~\ 

> 

y 



-N X 10 



A 11 (XI) 



wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 
- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C 2 , C3, C4, Cs or C6 alkyl, which is linear or. 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 



and A 11 is selected from 

hydrogen, cyano, -C(=O)NR i012 R 1013 , or Ci , C 2l C 3 , C 4) C 5 or C 6 alkyl, which is 
. linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , C4, G 5 or C 6 alkyl, which Is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, C 2 , 63, C 4 , C5 or Ce alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 subst'rtutents independently selected from 
(a) 6, 1,2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of j 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C4, C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 
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(3) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -000(0! , C 2 , 
C 3 , C 4 , G 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said -CO0(Ci , C 2 , C 3l C 4 , C 5 or C 6 
alkyl), I.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 102 ° is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -000(0! , G 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC^ -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -000(0^ C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2 , C 3 , C 4 , G 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -0C 5 or 
-0C 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COQ(C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and rOei; v -OG 2 , -OG 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear OFibranchediand-optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C^; G 3 >C 4 , C5,:C6, Gy^Gs, C 9 or C i0 alkyl, which is linear or branched 
and is optionally substituted with 1 , 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from ^ 

(a) hydroxy; 

(b) -COOH; 

(c) -COO(Ci, C 2 , C 3 , G 4 , C 5 or C 6 alkyl) i.e: ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
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stibstituents independently selected from pxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl. and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, 
said Ci, C 2> C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OG2, -OC3, -OG 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1.2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring haying 1 , 2, 3, or 4 heteroatoms indeDendently selected 
from nitrogen, oxygen qr sulfur; or (jj) a 5 : qjr 6 7 me^^T^^te^^e,^ , 
havoing i , 2, or 3 heteroatomsJndependently. selected|from ; nitrpg^n, f> 
oxygen. and sulfuri fusedfto a benzene ring, wherein sajd bic^yolic ring, ; 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, G1, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl. and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or ,-OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl. and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1026 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 102 ^C(=O)NR 1025 R 1025 ; 
Q).NR 1025 COOR 1030 

(k) -O-CO-R 1030 ' 
(l)-O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C5 or C6 
alkyl, -OC1, -OC 2 , -OC 3 ,-OC 4 , -OC 5 or-OC 6 alkyl. -COOH, -COO(C 1( C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4) C 5 or C 6 alkyl, -OC 1( 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or, 6 substitutents independently selected from 0 or i 
C 3| C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p), C3, C 4 C5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, ( 5, or 6 halogens; . .. .... .. 

(5) OC1, OC 2 , OC 3 , OC 4l QC 5 , QC 6 , OC 7 , QC 8 , OC ? or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1 , 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

; , (a) hydroxy; . , : v ... . . . ... , . ,V 

,(b)-CpQH;: : .. , . . .,. .. . , 

., : ( C ) rGOOrci. Ga, C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear Or 
branched and. is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 
/ . . (d) a. 5 - or 6-membered heterocycle which may be saturated or 

unsaturated. comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substrtuents independently selected from oxo, hydroxy, halogen, d, C 2 , 
q 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2f -OC 3 , -OCa, -OC 5 or-OC 6 alkyl, 
said d, C 2> C 3t C 4l C 5 or C 6 alkyl. and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OG 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

ie) an 8, 9 or 10 membered.bicyclic ring system which may be saturated 
^©^unsaturated, comprising (i)Jwq fused h^ 

( C r)et§rpcyclic, ring haying 1, 2, 3, or 4 heteroatoms independently selected 
(Jrom; nitrogen, oxygen or sulfur, or (iij a 5- or 6-membered heterocycle 
^having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
^oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
.system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
s independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C5 or 
: Ce alkyl, and -QCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl. said C1, C 2| C 3 , 
; C 4| C 5 or C<3 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 

linear or branched and optionally substituted with 1, 2, 3, 4, or 5 

halogens; 

(f) -CONR 1025 R 1025 ; 
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(g) -Sp 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O).B 1025 . 

(i) -NR 1C)25 -C(=O)NR 1025 R^ 025 ; 
G) -NF^^OOR 103 " v 

(k) -Tp-CO-R 1 " 30 



(l) vr p ? CO-NR 1025 R 1025 - 



1025r>1025. 



(n),-NR ,c R t:< r ,: : ; ; . Q t . go-;., H 



. CKrJ 



(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, Qi, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl,-OCi, r pC 2 , -Qp 3 , -OC4, r pC5.or -pGe alkyl -CGOH, fiOO{C u 6 2 , 
C 3 , C 4 , C5 or C 6 alkyl) i.e. ester, said Ci, C 2 . C 3 , C 4 , C 5 or C 6 alkyl, -OC1. 
-OC 2 , -OC 3l -pC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1p C 2 , C 3 . C 4 . C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , : C 4; p5 pr.Ce cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) p 3 , C 4; C 5 or pe cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 . halogens; , v 

(6) -GOOH; .... ,.; ^ , :H ; ^ . , 

(7) -gOO(qi, 5 C 2 , -C 3 , C 4 , C 6 or Ce alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a5-or6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen 4 and. sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituentsjndependently selected from oxo, hydroxy, halogen, , C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1,. -OC 2 , -OC 3 ; -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, 
C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 

halogens. : . • ., ;.-.,..-..y v . 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, Ci, C 2 , Cs, C 4 , C 5 or C 6 alkyl, and -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said Ci, C 2 , C 3 , C 4 , C 5 or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3,4, or 5 halogens; 
(10)-CONR 1025 R 1025 ; 
1 (11)-SO 2 NR 1025 R 102S ; 

(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 1030 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(1 9) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OCi„-QC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COQ(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -OC 2 , -OC 3 , 

, :, \ ., -pC 4 , r OC5.or r Q,p6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2( C 3 , C 4 , 
C 5 or C&alkyl is linear or branched anbd is optionally substituted with 1, 
,2, 3, 4, 5, 6, substitutents independently selected from 0,1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 93b , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2, 3, 4, or 5 substituents, independently selected from 
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halogen, OH, Ci, C 2 , C 3 , C 4 , or C5 alkyl, -OC1, -OC2, -OC 3 , -OC 4> or -OC 5 
alky!, said Qi, C 2j C 3 , p4, or g^a!l^ vi> -OCi ,*-OCa ? -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1,2, 3, 4, or 
5 halogens,. 

wherein R 1025 is selected from R 10 * 0 and hydrogen. 



or wherein the group PM 

has the formula (XII) 




(XII) 



- wherein the groups R 1201 is hydrogen orfluoro. 

wherein R 1?go und A 12 is, selected from hydrogen and cyano, and the other is 
hydrogen. 

or wherein the group PM 



has the formula XIII: 



,1303 



5 1304 




1300 



^1307 p1301 



(XIII) 



) 



J 
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wherein: 

- R 1 300 is selected from the group consisting of: 

(1) hydrogen, 

(2) CN, 

(3) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(C«alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 c6nR 1305 R 1306 , C0 2 H, and CO^C^alkyl, wherein the C t . 
6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 . OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 . NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci-6alkyl, wherein the Ci-ealkyl is linear or branched, 

(5) a 5- or 6-membered heterocyclic which may be saturated or unsaturated 
comprising 1-4 heteroatoms independently selected from N, S and O, the 
heterocycle being unsubstituted or substituted with 1 - 3 substituents 
independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , OR 1302 , 
NHS0 2 R 1302 , N(C ¥ alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 ) NR ,305 R 1306 , 
CQNR^R^ c6 2 H, and c6 2 Ci^alkyl, wherein the C^alkyl is linear or 
branched, 

(6) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, and OC^alkyl, wherein 
the Chalky! and OC^alkyl are linear or branched and optionally substituted 
with 1 - 5 halogens 

(7) OH 

(8) OR 1302 , and 

(9) NR 1305 R 1306 ; 
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- and R 1301 is hydrogen; 

- R 1302 is Ci^alkyl, which is linear or branched arid which is unsubstituted 6r 
substituted with 1 - 5 groups independently selected from halogen, C0 2 H, and 
C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched; 

- R 1303 is selected from the group consisting of: 

(1) hydrogen, ' "^'^ - 

(2) d-ioalkyl which is llnearbr bra^ uhsubstituted^or 
substituted with one of more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1 -5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen,. OH, d-salkyl, 
and OCi-ealkyl, wherein the Chalky! is linear or branched and 
optionally substituted with 1 - 5 halogens, 

e) C0 2 H, 

f) C0 2 Ci-6alkyl, 

g) CONR 1305 R 1306 

(3) ON, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from C^alkyl, and OCi-ealkyl, hydroxy and 
halogen, wherein the Chalky! is linear or branched and optionally 

.... substituted with 1 - 5 halogens, 

(5) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from C^alkyl, and OCi-ealkyl, hydroxy and 
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halogen, wherein the Ci-ealkyI is linear or branched and optionally 
substituted with 1 - 5 halogens, 

(6) C0 2 H, 

(7) C0 2 Ci-6alkyl, 

(8) CONR 1305 R 1306 , and 

(9) C^cycloalKyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OC^alkyl, hydroxy and 
halogen, wherein the d-salkyl is linear or branched and optionally 
substituted with 1-5 halogens 

- R 130i5 and R 1306 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH; CWalkyl, and OC^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1 - 5 halogens 

(3) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Ci^alkyl, and Od-ealkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1 - 5 halogens 

(4) C^alkyl, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or 

v phenyl, which is unsubstituted or' substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, and OC^alkyl, 
. , ... wherein the Ci^alkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 

or wherein R 1305 and R 130$ together with the nitrogen atom to which they are attached 
form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic 
ring is unsubstituted or substituted with one to five substituents 
independently selected from halogen, hydroxy, Chalky!, and c i- 
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6 alkoxy, wherein alkyl and alkoxy are unsubstituted with one to five 
halogens; 



- R 13 ? 4 and R 1307 are hydrogen;^ 



or wherein the group PM 



has the formula XIV: 



R 1400 



?1401 



N- 



\ 

. ) 



CN 



(XIV) 



wherein R 1400 is H and R 14Q1 is hydrogen atom (-H); or halogen, or cyano or ethynyl; 



or wherein the group PM 



has the formula (XV) 



,1501 




R 1500 



wherein X 11 is CH 2l CHF or CF 2 ; 
wherein R 1500 is cyano; 

wherein R 1501 is selected from the group consisting of alkyl, alkehyl and alkynyl; 
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Preferred are compounds as disclosed above 
wherein the group PM 
has the formula (II) 




- wherein X 1 is CR 51 R 52 or S; and 

- wherein X 2 is CR^R 55 ; and 

wherein R 51 , R 62 , R 54 , and R 55 , independently of each other, are a hydrogen atom (- 
H); 

wherein A 1 is ' 
- - a hydrogen atom (-H), or a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), or a phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), 

. - which, independently of each other, can be substituted with one or more 
substituents, which' can be the same or different; and, 

- wherein optionally, the pairs R 116 /R 117 may form a part of a ring; 

- wherein the substituents R 116 and R 117 independently of each other, are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
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cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloaikyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PRfl 

has the formula (III) 




A 2 (III) 



wherein X 3 is CR 131 R 132 or S; and 

- wherein R 131 , R 132 , independently of each other, are a hydrogen atom (-H); 

wherein A 2 is 

- a hydrogen atom (-H); a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), 
a phosphonic acid ester group (-P(=0)(OR 196 )(OR 197 )); 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 196 /R 197 may form a part of a ring; and 

- wherein the substituents R 196 and R 197 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloaikyl. 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 
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or wherein the group PM 
has the formula (IV) 



-N 



_ R 211 



_ R 212 



A 3 (IV) 



- wherein R 211 and R 212 , independently of each other, are 

- a hydrogen atom (-H); or ad, C 2 . C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C2, C3, 64, C 5 , branched or straight chain alkenyl, C 2 , C 3l C 4 . C5, branched 
or straight chain alkinyl, C 3l C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 240 ; -NR 241 R 242 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- ' wherein optionally, the pair R 21 ^/R 2 ^ 2 , as well the pairs R^/R 227 , R^/R 231 . 

R 234 /R 235 R 23 6/R 237 and R241/R242 j ndep endenly of each other, may form a partof 

a ring; and 

v - whefem 

R 229 R 230 R 231 R 23 2i R 233 R 234 j R 235 R 236_ R 237 R2M R 239 R 24 0> R 241 and 

R 242 , independently of each other, are a hydrogen atom (-H), or a C 1t C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, ha|o, 
carbonyl, Ci, C 2 , C 3) C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
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C5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C3, C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

- wherein A 3 is 

- a hydrogen atom (-H); or a boronic acid group (-B(OH)2>, a cyano group 
(-C^Niy;or a phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )) 

. . - . . . • 

- whichjndepeh^ or rnore,, 
substituents, which can be the same or different; and, 

- wherein optionally ^ 

- wherein the substituents R 276 and R 277 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalklnyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl. heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryUheteroalkyl group; 

or wherein the group PM 

has the formula (V) 




- wherein X 4 is CR 291 or N; and 

- wherein X 5 is CR 292 or N; and 
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wherein R 291 and R 292 , independently of each other, are 
a hydrogen atom (-H); or a d, C 2 , C 3 , C 4 , arid C 5 branched or straight chain 
alkyl, C2. dsfc^'Cs, branched or straight chain alkenyl, C 2 , C 3l C 4j C 5 , branched 
or straight chain klkihyl, C 3 , C 4 , C 5 , G 6l and C 7 cycloalkyl, aryl, -heteroaryl 
group or ah amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 320 ; -NR 321 R 322 ); and 

which; independently of eacti other,' can be substituted with one or more y 
substituehts, which can be the same or different; and, 

wherein optiohaily, the the pair R 291 /R 292 , if present, as well the pairs R 306 /^ 307 , 
R 3ioyp3ii; R 314 /R 315 | R316/R317 anc j r 321 7R 322 , independenly of each other, may 

form a part of a ring; and 

, . , . , ... . ,-,300 D 301 d 302 d 303 r>304 p 30S p306 p307 R 308 

- wherein the substrtuents R , R , R ,R ,R . K ,K , k , k , 

R 309 R 310 R 311 R 312 R 313 R 314 R 31 5j R 316 R 317 R 318 R 319 R 32 0i R 321 f ^ 

R 322 , independently of each other are a hydrogen atom (-H), or a C1, C 2 , C 3 , 
C 4 and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifiuoromethyl, or hydroxy group; and 

S <>-C< .■■O'i.'i.irtf .I'vV. 1 ■ • 

wherein A 4 is ... 

a hydrogen atomTH); or a boronic acid group '(-B(OH) 2 ),- a cyano group 
(-C^N), a phosphonic acid ester group (-P(=0)(OR 356 )(OR 357 )), 

which, independently of each others can be substituted with pneiOr more ; 
substituents, which can be -the same or different; and, ,,. 

■ v>^M . v ;;- »? % * t p > • " «h| • « • . u "•'•^f^ .r.-.c: « •. \- • 
wherein optionally, the pairs R^/R^ may form a part of a ring; and ., 
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- wherein tfie substituents R?^and R 357 ,< independently of each other are a 
hydrogen atom (-H), or an alkyl, alkehyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, Heteroalkylrheteroaikenyh heteroalkinyl, heterocycloalkyl, 
heterbeycloalkenyi; aryl, heteroaryl, aryMlkyl i? heteroaryMkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

uvR 375 

^V R 376- 
A 5 (VI) 



has the formula (VI) 




- wherein : R 371 , R 372 , R 375 and R 376 , independently of each other, 

a hydrogen atom (-H); or a C 1( C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl. C 2 , C 3) C 4l C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl; C3, C4, C 5l C 6 , and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyl, heteroaryl^alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 
(-B(OH) 2 j, a cyaiio group (-CsN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF3), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N,N-disubstituted amino group (-NHR 400 ; -NR 401 R 402 ); and 

•• •., ••■ •• •• ' .- ■• : ••• 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 



i 
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wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R 386 /R 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R 40 VR 402 , independent of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 , R*", R 382 , R 383 R 384 , R 3 * R 388 , R 387 , R 388 . 

p389 pZ90 p391 p392 p393 p394 pj395 p396 p>397 p398 p399 p400 p401 anc j 

R 402 , independently of each other are a hydrogen atom (-H), or a Ci, C 2f C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 1f C 2 , Cz, C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R* 71 and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 5 is 

a hydrogen atom (-H); or a Jborpnic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphonic acid <ker group («P(=0)(OR 436 )(OR 437 )); 

which, independently of each other, can be substituted with one or more 
substituents; which can be the same or different; and, 

Wherein optidnlilly, the pairs R 436 /R 437 may form a part of a ring; and 

- J wherein the substituents R 436 and R 437 ; independently of each other are a 

hydrogeh atom (-H), or ah alkyl; alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl. 
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heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (VII) , , ; / ^ r 




A (VII) 



- wherein jn is equal to 0 and o is equal to 1, or m is equal to 1 and p is equal to 0, 
or m is equal to 1 and o is equal to 1, or m is equal to 2 and o is equal to 0; 

- wherein A 6 is a hydrogen atom (-H); or a boronic acid group (-B(OH)2), a 
cyano group (-C=N), or a phosphonic acid ester group (- 
P(=0)(OR 476 )(OR 477 )), 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 476 /R 477 may form a part of a ring; and 

- wherein the substituents R 476 and R 477 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroaikenyi, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 
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or wherein the group PM 

has the formula (VIII) 




A 7 (VHI) 



- wherein X 6 is selected from CR 490 R 49 \ O, S or NR 49 *, when the bond between X 6 
and X 7 is a single bond; and 

- wherein X 7 is selected frbm CR 493 R 494 , O, S, or MR 495 , when this bond between X 6 
and X 7 is a single bond; 

- or alternatively, 

- wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

- wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 

dOUbfe bondyand ^ - , \X .:Sy, - 

- wh^ihiRf^R^R^ of each 
othe^re'a fr C 5 branched or straight 
chain alkyl, C2I Gy, 64; C 5i branched or straight chain alkenyl, G 2 , e 3 , C 4| C 5| 
branched or straight chain alkinyl, C 3 ; C4/C5; Ce^and C 7 cycloalkyl, aryl, s 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 520 ; -NR 521 R 522 ); and 



which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 -R 496 , and 
R 497 , if present, as well as the pairs R 5Q6 /R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 52 VR 522 , independent of each other- may form a part of a ring; and 

- ' wherein the substituents R 500 , R 501 , R 502 , R 503 , R 604 , R 505 , R 506 , R^ 07 , R 508 , 

R 509 R 510 f R 6li ( R 512 t R 5i3j ;R 514 R 515 R 516 R 517, R W R 519 . R S20 R«1 an(J 

R 522 , independently of each other are a hydrogen atom (-H), ora Ci, G 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1. C2. C3, C 4 ; C 5| branched or. straight chain alkoxy, C 2 , C^ C 4 , C5 
branched or straight chain^lkend^ 

cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and " 
wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-GsN), a carboxyiic acid group 
(-COOH), a carboxyiic acid ester group (-COOR 541 ), a carboxyiic acid 
anhydride group (-CCMD-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group (-CO-NH^R 544 )), a carboxamide group (-CO-NH2), a 
N-substituted or N, N-disubstituted carboxyiic acid amide group, (-CO-NHR 545 ; 
-CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N, N-disubstituted 
sulfonamide group (-SO2-NHR 549 ; -SO 2 -NR 550 R 551 ), an amidosulfone group 
(-NH-SO2-R 552 ), a sulfone group (-SO2-R 553 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
group (tO-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 56 ^ 562 ); and 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 /R 555 , r 556 /r 557 and 
R 561 /R 562 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 640 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

p549 p550 ^551 p552 p553 p554 p555 p556 p557 p558 p559 p560 p561 an( j 

R 562 , independently of each other are a hydrogen atom (-H), or an alky!, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyj, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; , 

or wherein the group PM 



has the formula (IX) or (IXa) 




(IX) 



575 



,610 



,611 




(IXa) 



wherein X 8 is N or CR 570 ; and 

wherein R 570 , R 575 , R 610 and R 6V1 independently of each other; are 
a hydrogen atom (~H), a methyl group (-CH 3 ), a trifluoromethyl group (~CF 3 ), 
an ethyl group (-C2H 5 ), a 2,2,2-trifluoroethyl group (-CH2CF3), a 
pentafluoroethyl group (-CF 2 CF 3 ), a phenyl group, (-C 6 H 5 ), a benzyl group 
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(-CH2-Q6H5), a benzyloxy group (-OCH2-C 6 H 5 ), a para-ethyl-phenyl group 
(-C 6 H4-C2H5), a para-fluorpphenyl group (-C 6 H 4 -4-F), a 3,4-difluorophenyl 
grpup (-C6H 3 -3,4-F2),a para-methoxyphenyl group (-C 6 H4-4-OCH 3 ), a para- 
trifluoromethoxyphenyl group (^ 6 H 4 -4-OCF 3 ), a boronic acid group (-B(OH>2), 
a cyano group (-C=N), a carboxylic acid group (-COOH), or a phosphonic acid 
ester group (-P(=Q)(OR 596 )(OR 597 )); 

- which, independently of each other, can be substituted wjth one or more 
substituents, which can be the same or different; and, " 5 

- wherein optionally, the pairs R 570 /R 575 , if present, as. well as the pair R 596 /R 597 , 
independenly of each other, may form a part of a ring; and 

- wherein the substituents R 596 and R 597 independently of each other are a 
hydrogen atom (-H), or a Ci, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
, alkyi, aryl. heteroaryl, amino, halo, carbonyl, Ci, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain aikoxy, C 2 , C 3 , C 4 , C 5 branched or straight chain alkenoxy, 
phenyloxy, benzyloxy, C 3 , C 4 , C 5 cycloalkyl, cyano, amido, thiol 
trifluoromethyl, or hydroxy group; and 

or wherein the group PM ,i ; y 

has the formula (IX) 




(IX) 



wherein X° is N or CR 570 ; and 
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- wherein R 5 ™ and R 575 , independently of each other, are 

(1) hydrogen, 

(2) CN, 

(3) Ci- 10 alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1-5 halogens or phenyl, which is unsubstituted or 
substituted with 1 -5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 612 , NHS0 2 R 612 , S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, 
wherein the C0 2 C 1r 6 alkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , CO ? H, and C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or 
branched, and 

(5) a 5- or 6rmembered heterocycle which may be saturated or unsaturated 
comprising 1r4 heterpatorns independently selected from N, S, and O, the 
heterocycle being unsubstituted or substituted with 1-3 substituents 
independently selected from oxo, OH, halogen, Ci-e alkyl, and OCi-e alkyl, 
wherein Ci-e alkyl and C1-6 alkoxy are linear or branched and optionally 
substituted with 1-5 halogens, and 

- wherein R 612 is Cm alkyl, which is linear or branched and which is unsubstituted 
or ^bstituted ^t|i..1-5. graup.lndgpend halogen, C0 2 H, and 
C0 2 Cis pjkyjii ^^in,t he CQ 2 !Ci^ alkyl is linear or branched. 

• '. , " '.. A .. ' 

or wherein the group PM 

has the formula (IXa) ., u 



R 610 




(IXa) 



WO 2004/099134 



PCT/EP2004/004774 



207 



wherein X 8 is N or CR 570 ; and : 

wherein R 570 and R 575 independently of each other, are 

(6) hydrogen, 

(7) CN, V 

(8) C1-10 alkyl, which is linear or branched and which is unsubstituted or 
\ substituted with 1-5 halogens or phenyl, which is unsubstituted or 

substituted with 1-5 substituents independently selected from halogen, 
CN, OH, R 812 , OR 612 NHS0 2 R 612 , S0 2 R 612 , C0 2 H, and CQaC* alkyl, 

(9) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl. wherein the C0 2 C^ alkyl is linear or 
branched, and 

(10) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, 
S, and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected fromoxo, OH, halogen, Ci^ alkyl, 
and OQi.6 alkyl, wherein Cms alkyl and alkoxy are linear or branched 
and optionally substituted with 1-5 halogens, and 

wherein R 612 is C^ alkyl, which is linear or branched and which is unsubstituted 

or substituted with 1-5 groups independently selected from halogen, C0 2 H, and 

C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or branched, and 

wherein R 610 and R 611 are each independently selected from the group consisting 

of 

(1) hydrogen, . 

(2) Cmo alkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituents selected from: 

(a) halogen, 

(b) hydroxy, 

(c) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, OH, alkyl, 
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and Ci* alkoxy, wherein the alkyl, and Ci^ alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, CN, OH, "C« 
alkyl, and Ci^ alkoxy, wherein the Ci^ alkyl, and Ci^ alkoxy are 
linear or branched and optionally substituted with 1-5 halogens, 

(e) Cb 2 H. 

(f) C0 2 C^ alkyl, 

(g) CONR ?13 R 614 , wherein R 613 and R 614 are independently selected 
from the group consisting of hydrogen, tetrazolyl, phenyl, C>e 
cycloalkyl and alkyl, wherein the d-e alkyl is linear or 
branched and is optionally substituted with 1-6 substituents 
independently selected from 0-5 halogen and 0-1 phenyl, wherein 
the phenyl or the C3-6 cycloalkyl beeing R 613 and R 614 or the 
optional phenyl substituent on the Ci^ alkyl are optionally 
substituted with 1-5 substituents independently selected from 
halogen, OH, alkyl, and OC1-6 alkyl, said alkyl and OC^ 
alkyl being linear or branched and optionally substituted with 1-5 
halogens, 

or wherein R 613 and R 614 are optionally joined to form a ring 
fjss*? n <? i UH' ^n > >''?elected from pyrrolidine, piperidine or morpholine, 
(3) CN, 

<■>: (4) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from Ci^ alkyl, and alkoxy, 
hydroxy and halogen, wherein the C^j alkyl, and pi^ alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(5) naphthyl, wherein the naphthyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, OH, alkyl, and C1-6 
alkoxy, wherein the alkyl, and alkoxy are linear or branched and 
optionally substituted with 1-5 halogens, 

(6) C0 2 H, 

(7) C0 2 C^ alkyl, 



\ 
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(8) CONR 613 R 614 , and 

(9) C 3 -6 cycloalkyl, which is optionally substituted with 1-5 substituents 
independently selected from halogen, OH, Ci-e alkyl, and alkoxy, 
wherein the C 1J6 alkyl, and d-e alkoxy are linear or branched and 
optionally substituted with 1-5 halogen, 

with the proviso that one of R 610 and R 611 is other than hydrogen. 

1 

or wherein the group PM ;•, ?A;.:r : . 

has the formula (X) .^'>o s j>. : v> M.-^ri^^ i^^-'^r' 




- wherein the groups X 9 is CR 9O0 R 901 , S, SO, SO2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1f C 2 , C3, C 4l C 5 or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1,2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 / 

- wherein A 9 and A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 9i0 and R 912 , are, independently of each other, selected from hydrogen, or 
C1, C 2j C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1,2,3, 4, or 5 halogens; and 



) 



) 
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- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of ., , . , ,,, . . 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

(2) r Ci, Q2, C 3 , C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1,2, 3, 4, or 5 halogens, and (b) p,1, 2 substituents selected from the 
group consisting of 

(a) hydroxy , 

; ; (b)-cooH,: . \c\ ] 

(d) phenyl, 

(e) naphthyl, 

(f) C3, C 4 , C 5 or C 6 cycloalkyl, .. , . - 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2,3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

Xh), an 8, 9 or 10 membered bicyclic ring system which may be saturated 
, .or unsaturated comprising (a) two fused heterocyclic rings, each 

heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered hetero having 1, 2, or 3 hetero atoms; 

wherein said Ca, Q4,. C5 or Ce cycloallc/I, phenyl, naphthyl, are 
optionally substituted with ; 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 br 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3,4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 920 ; and 
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(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4l .C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 aikyl, and -QCi, 
-OC 2 ,,-pC 3 , -QC 4 , -QC 5 or -OC 6 alkyl, said -COO(C 1f C 2 , Cz, C 4> C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC3, -6c 4l 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens;\ 



wherein R ■ is selected from the group consisting of: 

-rv qi - v .\ : Oi : . , t3t;?<Otl^>.cr: (UM3i>9f JCOIJBA ^£j£u*t$q 

(1) hydroxy; 



cAC'tfC J^t\:' LU<Z\t 



(2) cyano; 

(3) C 3l C 4 C5 or Ce cycloalkyl optionally substituted with 1 , 2, or 3 groups f 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2l C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, C if C 2| C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 1f C 2| C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2f -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C6 alkyl) i.e. ester, 
-COOH, and -OC^ -OC 2 , -OC 3 , -OC 4l -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1,2,3, 4, or 5 halogens; 

(4) C 1f C 2 , C 3 , C 4 , C 5 , p6, C 7> Ce, C 9 or C 10 alkyl, which is linear or branched 
and te optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently ^elected from 0, 1 , 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; . ... ' 

(c) -COO(Ci, C 2| C 3 , C 4 , C 5 or C6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1,2,3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, C 1( C2, 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2 , -OC 3 , -OC 4l -OC 6 or -OCe alkyl, 
said Ct, C 2l C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, or 5 halogens.; ,. \ 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a, 5- or 6-membered heterocycle. 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to. a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C 1( C 2 , C 3 , C 4l C 5 or 
C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, C 2 , C 3 , 
C 4 , C5 or C 6 alkyl,, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

(g) -S0 2 NR 925 R 925 ; 

:(h) -NR^ 25 -Q(=0)R 925 : . - 

(OhNRofCOOR 9 ^ 
/(k) s O-GO-R 930 
(!) -OtGO-NR 9 ^ R 925 ; 
,(m) ,NR 92 !SQ 2 R 930 ; 
./;•'. (n) - NR 925 R 925 ; ... . , , 

(o) phenyl which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl; rOCi, -OG 2 , -DG 3l -OC 4 , -OC5 or -OC 6 alkyl, -COOH, -000(0^ C 2 , 
, C> C 4 , C 5 orC 6 alkyl) i.e. ester, said G1, C 2 , C 3 , C 4 , C 5 or G$ alkyl, -OC1, 
-OC 2 , -OC 3 , -OC 4 , ^OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1,2, 3, 4, 5, or 6 substltutents independently selected from 0 or 1 
C 3| C 4 C 5 or Ce cycloalkyl and 0, 1,2, 3, 4, or 5 halogens, and 
(P)&z, C4 .C5 or Ce cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; r ; r , 

(5) OCi, OG 2 , OC3, OC 4 , OC 5 , OC 6 , OC 7j OC 8 , OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1 t 2, 3, 4, or 5 halogen 
atoms and 0, 1, :pr2 substitutents selected from 

(a) hydroxy; 

(b) -COOH- 

(c) tCOQ(Gi, SktSfy. C 4 > C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1,2,3,4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
G 3 , C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , C 3j C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3l -OC 4l -OC 6 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4; or 5 halogens.; . 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2l C 3l C 4 , C 5 or 
C 6 alkyl, and -OC1 , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d , C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1,2,3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 
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(g) -S0 2 NR 925 R 925 ; :; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)N!R 925 R 925 ; ; 
0) -NR 925 COOR 930 

(k) -O-CO-R 930 

(I) -0-CO-NR 925 R 925 ; • ✓ . 

(m)-NR 925 S0 2 R 930 ; 
. (n) - NR 92 ^ 92 *; 

(o) phenyl, which is optionally substituted with 1, 2,3; 4, or 5 groups 
independently selected from halogen, hydroxy, Ci , C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -Od , -QC 2 , ^OC 3 , -OC 4 , -OC s or -OC 6 alkyl, -COOH, -COOCCi, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or Ce alkyl, -OCi, 
-QC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COOfC^ C 2 , C 3 , C 4 , C 5 
or C6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3l C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) r COO(Ci ; C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which'may be linear or 
branched; and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

{8),a 5QP^^-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 . C 3 , 
C 4 , C 5 or C 6 alkyj, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said C u 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 ,.-OC 3 , -OG 4 , -OC5 or -OC 6 alkyl 
being linear or branqhed and optionally substituted with 1, 2, 3, 4, or 5 
halogens. • , : ,• 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1,2, or3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyc|ic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C t , C 2 , C 3 , C 4 , Cs or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCe alkyl, said C1. C2. G3. Q4. C 5 or C 6 .alkyl, and tOC,, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; ■ 

(10) -CONR 925 R 925 ; • • . . ...... ; •• u • -. . •/ 

(i ; 1)-so 2 nr 92 5r 925 ;, ; : , ,, i ;;> . ; y •.■ ^, s .; .;. 

(12) -NR 925 -C(=0)R 925 . 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR 925 COOR 930 

(15) -O-CO-R 9;i0 

(16) -0-CO-NR 925 R 926 ; 

(17) -NR 925 S0 2 R 93 °; 

(18) -NR 925 R 925 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, 'd, C 2 , C 3 , C 4 , C s or C 6 alkyl, 
-OCi, -OC 2 , -OC3, -OC4, -QC 5 or-OC 6 alkyl, -COOH, -COO(Ci. C 2 , C 3( C 4 , C 5 
or C 6 alkyl) i.e. ester, said C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, -OC 2 , -OC 3 , 
-OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C4 C5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4l C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3l C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1,2,3, 4, or 5 substituents, independently selected from 



WO 2004/099134 



PCT/EP2004/004774 



•. •- . ■: • , 216 . • . r ' 

halogen, OH, C 1f C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2 , -0C 3| -OC 4 , or -OC 5 
alkyl, said d, C 2 y C 3 , C 4 , or C 5 alkyl, -OC t , -OC 2 , -OC 3 , -OC 4 , or -OC 6 
alkyl ibeing linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. - - «-.,../... • ^ : . - 

wherein R 925 is selected from R 930 and hydrogen. > 

wherein the group PM 

has the formula (XI), , .,• ' ;• ; 




- wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C i# C 2 , C 3 , Cm, C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens, or 

-C(^)®% 011 . 

and A 1 is selected from 

hydrogen, cyano r C(=O)NR 1012 R 1013 > or C 2 , C 3| C 4 , G 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Pi, C 2 , C 3 , G 4| C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 1011 and R 1013 , are ; independently of each other, selected from the group 
consisting of 
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(1) phenyl, which is optionally substituted with 1 , 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

y,- " '. ■ 1 

(2) Cl C2, C 3i C 4i C 5 or Ce alky', which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of ( 

(a) hydroxy, 
(bj -COOH, 

(c) : c69(Ci, C 2 , C3, C 4 , d 5 or Ce alkyt), i.e. estesr, " 

(d) phenyl, 

(e) naphthyl, 

(f) C 3) C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur, 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3 , C 4l C 5 or G 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1 , 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1 ? 20 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -000(0^ C 2l 
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C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , 0 4 , C 5 or C 6 alkyl, arid -Od, 
-OC 2 , -OC3, -OC 4l -OC5 or -OC 6 alkyl, said -000(0!, C 2) C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1 , 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, Ci, Qj, C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2l C 3 , C 4| C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OCe alkyl are linear or branched and are optionally substituted with 1 , 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4| C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OC 1f -OC 2 , ~OC 3l -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci,:C 2 , C 3 ,yG4, C 5 , Q 6 ^C^ alkyl, which is linear or branched 
and is ioptionally substituted with 1, 2; 3,:4, 5, 6, or 7 substituents 
independently selected from 0, 1 ; 2, 3, 4, or 5 halogen atoms and 0, 1 ; or 2 
groups selected from 

(a) hydroxy; ■ '-ty - 

(b) -COOH; 

(c) JcOOCGi, G 2 , C 3f C 4| C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , G 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, 
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said Cl C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each y 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3' heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a: benzene ring, wherein i said bicyclic ring 3 
system is optionally substituted Wit^iv 2 f 3, 4, or 5 substituerits 
independently selected from oxo, hydroxy, halogen, €fi G£ G 3 , e 4i Cs br 
C 6 alkyl, and -OC,, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d, G 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OCs, -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1026 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 102 ^R 1025 ; , 
0) -NR 1025 COOR 1030 ■ 

(k) -CMDO-R 1030 
(l)-O-CO-NR ,025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 102S ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C5 or C6 
alkyl, -Od, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COOCd, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said G 1( C 2 ; C 3 , G 4 , C 5 or C 6 alkyl, -OC1, 
-OC 2 , -OC 3 , -OC 4) -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1( C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
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(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 

4, 5, or 6 halogens; 
(5) OC 1( OC 2l OC 3 , OC 4 , OC 5 , OC 6j OC 7 , QC 8> OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; : T : 

(c) -COO(Ci, Q2, Q3, C 4 , €5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterbcycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1 , 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d, C 2 , 
C 3> C 4l C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , ~OC 5 or -OC 6 alkyl, 
said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and-OCi, -OC 2l -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
hjeterocyclic ring haying ^, 2, 3,^r£ hetprqatoms independently selected 

r from nitrogen; oxygen -oLsulfur, or.(ii) a 5k or 6-membered heterocycle 
haying 1 r 2, or 3 heteroatpms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1 , 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3l C 4 , C5 or 
C 6 alkyl, and -OC^ -OC 2 , -OC 3l -OC 4l -OC 5 or-OC 6 alkyl, said C if C 2 , C 3| 
C 4 , C5 prC 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4l -OC 5 l>r -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; . 

(f) «c6NR 1025 R 1025 ; 

(g) -S0 2 NR lb25 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 
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(0 -NR 1025 -C(=O)NR 1t)25 R 1025 ; 
(j) -NR 1025 COOR 1030 
(k) -O-CO-R 1030 
(I) -O-CO-NR 1025 R 1025 ; 
(m)-NR 1025 SO 2 R 1030 ; 
~ (n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1,2, 3, 4, or 5, groups 
independently selected from halogen, hydroxy, Ci , Q 2l C 3 , C 4 , C 5 or. Cs 
alky!, -OC1, -OC 2 , -OC 3 ,-OC4,.-qe 5 or-OC 6 alkyl, -COOH, -COQ(C 1( C 2 , 
C 3 , p4, Qs wC* alkyl) i.e. 

-0^2, -OC 3 , -OC4, -Qp 5 or -OC 6 alkyl, -CpOH,,-COO(C 1 , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1,2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3 f 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) .-CQP(Ci, C 2l C 3 , G 4| C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, C 2 , C 3f 
C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, 
C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1 , 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
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to a benzene ring, wherein said bicyclic ring system is optionally substituted 

with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 

halogen, C 1f C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 

-OC 6 alkyl, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 

-OC 5 or -OG 6 alkyl being linear or branched and optionally substituted with 1, 

2, 3, 4, or 5 halogens; 

(10),-QONR 1025 R 1025 ; 

(l'l)-SO 2 NR 1025 R 1025 ; . 

(12) -NR 102 ^C(=O)R 1025 

^3)-NR^C(=6)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -0-CO-R 1030 
,/16)-O r CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) - NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1 , 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-Od, -OC 2 , -Od, -OC 4 , -OC 5 or-OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 



halogens; 



wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or Ce cyclpalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci , C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with 1 ; 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens^ 0 or 1 phenyi, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3l C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2 , d, C 4l or C 5 alkyl. -Od, -OC 2 , -OC 3 , -OC 4 , or-OC 5 
alkyl, said Ci, C 2 , C 3 , C 4 , or d alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
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alkyl being linear or branched and optionally substituted with 1 * 2, 3, 4, or 
5 halogens, r . ... ., ; \ J .. . : " f . . 

whereinR 1 ^ is s;?!ected * 



or wherein the group PM 



has the formula (XII) 




(XII) 

wherein the groups R 1201 is hydrogen or fluoro. 

wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 

or wherein the group PM 

has the formula XII I: 



R 1303 
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.wherein: ' "■ ■ '• •'• 

- R 13 °° is selected from the group consisting of: . 

(1) hydrogen, 1 : : , 

(2) CN, • ... ,> 

(3) CMoalkyl, whichis linear or branched which is unsubstituted or substituted 

With: ; ■.,=•. 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituente 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 

, : NHSp 2 R 1302 N(C^alkyl)S0 2 R 1302 , SQ 2 R 1302 , SO.NR 1305 ^ 30 * : 
NR^ 05 R 1306 , CONR 1305 R 130 ^,CO2H, and C0 2 Qi^alkyl, wherein the Ci- 
ealkyl is linear or branched, 

(4) phenyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , N R 1305 R 1306 , CONR 1305 R 1306 
C0 2 H, and C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched, 

. .< (5)>a,5- or 6-niembered, heterocyclic which/may be saturated or unsaturated 
comprising 1 - 4 heteroatoms independently selected from N, S and O, the 

■ u ^§ter9?y^ e being unsubstituted or substituted with 1 - 3 substituents 
independently selected from oxo, halogen, NO2. CN, OH, R 1302 , OR 1302 , 
,NHS0 2 R 13 ^, N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR ,305 R 1306 , NR 1305 R 1306 , 
, CONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the C^alkyl is linear or 
branched, -. . . . 

(6) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, C^alkyl, and OC^alkyl, wherein 
the Chalky! and OC^alkyl are linear or branched and optionally substituted 
with 1.-5 halogens, 

(7) OH, 

(8) OR 1302 , and 
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(9) NR 1305 R 1306 ; 

- R 1301 is hydrogen; , 

- R 130? is Ci^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected frpm halogen, COaH, and 
C02Ci-6alkyl, wherein the Chalky! is linear qr branched; r 

- R 1303 is hydrogen; ; ;,...v > , { > an ^ : ^ > 

- R 130 * and R 1 306 are independently selected fro the group consisting of: 

(1) hydrogen, 

(2) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OCi-ealkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(3) C3-6cycloalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from G^alkyl, and OCi-6alkyl, wherein the G^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(4) d-ealkyl, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted .with 1 - 5 
substituents independently selected from halogen, OH, d- 
6 alkyi, and GC^alkyl, wherein the C^lkyl is linear or 
branched and optionally substituted with 1 - 5 halogens, 

or wherein R 1305 and R 130 ? together with the nitrogen atom to which they are attached 

form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said 
heterocyclic ring is unsubstituted or substituted with one to five 
substituents independently selected from halogen, hydroxy, 
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Ci^alkyl, and Ci^alkoxy, wherein alkyl and alkoxy are 
unsubstituted with one to five halogens; 



- R 1304 and R 1307 are hydrogen; 
or wherein the group PM 
has the formula XIV: 



CN 

(XIV) 



wherein R 1400 is H and R 1401 is hydrogen atom (-H); or fluoro, or cyano. 



Synthesis of the compounds of the present invention 

The compounds of formula (I) according to the present invention can be obtained by 
the general method, ^aracterized in that the amino acid amide of the general 
formula 



is synthesized, wherein 

- A is NR 1 R 2 - C(=EWG1HCR 3 R 4 )n -CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) as 
defined above, and 



- B is a proline mimetic (PM) as defined above, and 
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- wherein their production is performed by starting from X-A-Y or X-A(Z)-Y (in case of 
Afunctional amino acids for A) by substitution with B, wherein A and B are defined as 
described above, X stands for an a-amino-protecting group commonly used in 
peptide chemistry, preferably the t-butyloxycarbonyl residue, Z represents a common 
side chain-protecting group, preferably of the t-butyl-type (t-butyloxycarbonyl, t-butyl 
ester, O- or S-t-butyl) depending on the structure of the trifunctjonal amino acid, and 
Y means hydroxy, active ester, preferably pentafluorophenyl or N-hydroxsuccinimide 
ester, according the method common in the peptide chemistry for attachment of the 
amide bond, desirably via the anhydride mixture technique or the active ester 
method, then the protecting groups used for X ^ 

deblocking method common in the peptide chemistry for the above-mentioned of the 
t-butyl type through acidolysis, and if necessary, the products are purified through re- 
crystallization or through column chromatography on Sephadex G10 or weakly acidic 
ion exchange resin. 

Specific synthetic routes and synthetic schemes for the respective proline mimetics of 
the present invention are well known in the state of the art. References which 
disclose these synthetic routes and synthetic schemes of compounds which 
comprise the proline mimetics of the present invention, are listed in table 2. These 
references are incorporated herein in their entirety and are part of the present 
invention with regard to the synthesis of the compounds of the present invention 
comprising the respective proline mimetics. 

Table 2: References disclosing the synthetic routes and synthesis schemes of 
proline mimetics according to the present invention 



Reference for synthetic route 
and synthesis schemes 



Proline mimetic (PM) 
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WO 01/34594 A1, pp. 21 - 22, 
International Publication Date: 
May 17,2001 



-N 



(II) 



WO 01/34594 A1 , pp. 48 - 49, 
International Publication Date: 
May 17, 2001 



(no 



WO 01/34594 A1,p: 57, 
International Publication Date: 
May 17, 2001 



-R 



211 



-N 



,212 



(IV) 



WO 01/55105 A1, pp. 17-18, 
International Publication Date: 
August 2, 2001 



-N 



(V) 



1. WO 02/38541, especially 
engl. version EP 
1333025A1 thereof, pp. 8 
- 14, Date of Publication: 

' August'6, 2003 

2. when A 5 = H and R 371 , 
R 37S and R 376 = F 

WO 03/101449A2, pp. 6 
-10, international 
Publication Date: 
December 1i, 2003 
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WO 01/68603A2, pp. 8 -11, 
International. Publication Date: 
September 20, 2001 : 


., A 6 


)„ 

(VII) ; 


WO 02/0831 28A1, pp. 7-10, 
International. Publication Date: 
October 24, 2002 : 

, V. ': ' " :'-">.;• ; 

"\. : ' ...... 


x?^ 

— N ' 

i' • . a 7 .. J 


H; (VIII) - - 


1. for PM (IX): WO 
03/004498A1, pp. 24- 
28, International. 
Publication Date: 
January 16, 2003 

2. for PM (IXa): WO 
03/08281 7A2, pp.29 - 

37, International. 

..." - ■ / 

Publication Date: 
October 9 2003 


\ \ 
(IX) (IXa) 


WO 03/0001 80A2, pp. 26 - 35, 
International Publication Date- 
January 3, 2003 


^N^^X 9 

a*A 

A 10 (X) 


WO 03/0001 81 A2, pp. 25 - 32, 
International Publication Date: 
January 3, 2003 


N X 10 

A 11 (XI) 
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WO03/00250A1, pp. 11 - 14, 
International Publication Date: 
January 3, 2003 




WO 04/007468A1 , pp. 28 - 39, 
International Publication Date : 
January 22, 2004 



■,1303 



R 



1304 




1300 



£1307 £1301 



(XIII) 



140T 



WO 04/007446A1, pp. 12 - 16, 
International Publication Date : 
January 22, 2004, 



R 



\ / 



CN (XIV) 



WO 04/026822A2v pp. 32 - 40, 
IntemationarPubiidatibri Date: 
April 1,2004 



R 1501 




R 150O 



(XV) 



A further preferred embodiment of the present invention comprises the compound of 
the general formula (I) according to any one of the embodiments of the present 
invention 

in combination with acarbose, or 

in combination with metformin; or 
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- in combination with acarbose and metformin. 

In a further preferred embodiment the DP IV inhibitors of the general formula (I) of 
the present invention, optionally in combination with QC inhibitor, can be used in 
combination with 

(a) other DP IV inhibitors 

• • ■ -•■ ■ » 

(b) insulin sensitizers selected from the group consisting of 

^ (i)PPAR agonists, 

(ii) biguanides, and . \ . 

(iii) ?protein tyrosin phosphatase-IB(PTP-IB) inhibitors; 

(c) insulin and insulin mimetics; 5 x ^ 

■ 

(d) sulfonylureas and other insulin secretagogues; 

(e) a-glucosidase inhibitors; 

(f) glucagon receptor agonists; 

(g) GLP-1; GLP-1 mimetics, e.g. NN-2211 (liraglutide from Novo Nordisk), and 
GLP-1 receptor agonists; 

(h) GLP-2; GLP-2 mimetics, e.g. ALX-0600 (teduglutide from NPS Allelix 
Corp.) and GLP-2 receptor agonists; 

(i) exendin-4 and exendin-4 mimetics, e.g. exenatide (AC-2993, synthetic 
exendin-4 from Amylin/Eli Lilly); 

(j) GIP, GIP mimetics, and GIP receptor agonists; 

(k) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 

(I) choletserdl lowering agents selected from the group consisting of 

(i) HMG-CoA reductase inhibitors, / 

(ii) sequestrants, 

(iii) nicotinyl alkohol, nicotinic acid and salts thereof, 

(iv) PPARa agonists, 

(v) PPARa/y dual agonists, 

(vi) inhibitors of cholesterol absorption, 

(vii) acyl CoA: cholesterol acyltransferase inhibitors, and 

(viii) antioxidants; 
(m) PPAR8 agonists; 
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(n) antiobesity compounds; 

(o) an ileal bila acid transporter inhibitor; and 

(p) anti-inflammatory agents. 

A further preferred embodiment of the present invention comprises the compound of 
the general formula (I) according to any one of the embodiments of the present 
invention mentioned above 

- in combination with a gene therapeutic expression system for GLP-1 
comprising a viral vector comprising • 

(a) a polynucleotide sequence encoding GLP-1 (gluacogen like peptide - 
1);and . 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 

■ and 

(c) a polyadenylation signal downstream of (a); and 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GLP-1 and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GLP-1 underlies a constitutive promoter or is 
controlled by a regulatable promotor; 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GIP (glucose dependent insujinbtropic peptide); 

" /(g) , wherein, pptionally, the viral vector is encompassed by a mammalian 
.cell. ' . . .. . 

and /or 

in combination with a gene therapeutic expression system for GIP comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GIP (glucose dependent 
insulinotropic peptide); and - 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 
and ( 
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(c) a pqlyadenylation signal downstream of (a); and 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GIP and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GIP underlies a constitutive promoter or is 
controlled by a regulatable promotor; 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GLP-1 (glucagon like peptide 1); 

(g) wherein, optionally, the viral vector is encompassed by a mammalian 
cell. - . . . . . t ..." 

A further preferred embodiment of the present vinvention comprises the compound of 
the general formula (I) in combination with a gene therapeutic expression system for 
GLP-1 and / or GIP according to any one of the embodiments of the present 
invention mentioned above 
wherein 

the signal sequence upstream of the gene of interest (GLP-1; GIP) is the 
murine immunoglobulin k signal sequence or the glia monster exendin signal 
sequence; and / or 

the polyadenylatioh signal downstream of the gene of interest (GLP-1 ; GIP) is 

derived from simian viraus 40 (SV 40); and /or 

the proteolytic cleavage site is cleaved by furin preotease; and/ or 

the gene delivery vector for expression the gene of interest is an adenoviral, 

retroviral, leniviral, adeno associated viral vector; and /or 

the constitutive promoter is a cytomegalovirus (CMV) promotor, or a Rous 

sarcoma long-terminal repeat (LTR) sequence, and the SV 40 early gene gene 

promoter; and the inducible promoter is the Tet-On™ / Tet-Off™ system 

available from Clontech; and /or 

the mammalian cell is a primate or rodent cell, preferably a human cell, more 
preferably a human hepatocyte. 
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A further preferred embodiment of the present invention comprises the compound of 
the general formula (I) in combination with a glutaminyl cyclase (QC) inhibitor, and, 
additionally, a gene therapeutic expression system for GLP-1 and / or GIP according 
4o any one of the embodiments of the present invention mentioned above. 

- - 

In a preferred embodiment, the compound ofjthe general formula (I) according to the 
present invention is used in the form of a pharmaceutical composition comprising a 
composition according to any one the embodiments mentioned, and optionally a 
pharmaceutical acceptable diluent and/or carrier. 

In a preferred embodiment, the compound of the geheral formula (I) according to the 
present invention is used in the form of a composition or a pharmaceutical 
composition^Ccording ito anyone of the preceding embodiments for the preparation 
of a medicament for the inhibition of dipeptidyl peptidase IV. 

In a preferred embodiment, the compound of the general formula (I) according to the 
present invention is used in the form of a composition or a pharmaceutical 
composition according to any brie of the preceding embodiments for the preparation 
of a medicament for the treatment of disorders related to the inhibition of dipeptidyl 
peptidase IV. Examples for disorders delated to the inhibition of DP IV which can be 
treated by DP IV inhibitors according to the present invention are listed under item 
indications". , 

In a more preferred embodiment, the compound of the general formula (I) according 
to the; present invention, which is an inhibitor of dipeptidyl peptidase (DPIV), may be 
>aised ia combination^ wjth an inhibitor of glutaminyl cyclase (QC): ^^w-^ 

In a preferred embodiment, the compound of the general formula (I) according to the 
present invention may ^be used in the form of a composition or a pharmaceutical 
composition according to any one of the preceding embodiments for the preparation 
of a medicament for the treatment of diseases of mammals that can be treated by 
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modulation of DPIV- and, optionally, QC activity, in a mammal, especially for the 
treatment of metabolic diseases in humans. . s > j- '•..■< 

Inhibitors of glutaminyl cyclase are, e.g. compounds having the general formula 1, 
including the phaj^aceutically ^acceptable * salts and , including all stereoisomers 
thereof: . ; , / . ; : , v . ■ ■«,■;:• • .<_,. '...-.*. \ 

■ • ■ ■ ■ -> 

N A> 

wherein n is 1, 2, 3 or 4, preferably 2 and 3, most preferred 2, and A can be any 
saturated or unsaturated heterdcycle and wherein B 1 is H or a branched or 
unbranched alkyl chain, a branched or unbranched alkenyl chain, a branched or 
unbranched alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, 
amino acid or a mimetic thereof f aza-pfeptide, peptide or a mimetic thereof; all of the 
above residues optionally being substituted. 

Further inhibitors of glutaminyl cyclase are, e.g. compounds which can be described 
generally by the formula 2, including the pharmaceutical^ acceptable salts and 
including all stereoisomers thereof: : 




^ ; formula 2 

wherein B*, B 3 and B 4 are independently H or a branched or unbranched alkyl chain, 
a branched or unbranched alkenyl chain, a branched or unbranched alkynyl chain, 
carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid or a mimetic 
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thereof, aza-pefptide, peptkte or a mimetic thereof; all of the above residues optionally 
being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 3, including the pharmaceutical^ acceptable salts and 
including all stereoisomers thereof: 




wherein n is 1, 2; 3 or 4, preferably 2 and 3, most preferred 2, and A can be any 
saturated or unsaturated heterocycle and wherein B 5 and B 6 are independently H or a 
branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched or unbranched alkyny I chain, carbocyelic, aryl, heterbaryl, heterocyclic, 
aza-amino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 4 and the pharmaceutical^ acceptable salts thereof, 
including all stereoisomers: 

B 10 9 

\ • B 



ft N 




formula 4 



wherein B 7 , B®, B? and B 10 are independently H or a branched or unbranched alkyl 
chain; a branched or unbranched alkenyl chain, a branched or unbranched alkynyl 
chain, carbocyelic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid or a 
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mimetic thereof, aza-peptide, , peptide or a mimetic thereof; all of the above residues 
optionally being substituted. /. > 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 5 and the pharmaceutical^/ acceptable salts thereof, 
including all stereoisomers: 

} 14 vB 13 




formula 5- 



wherein n is 1, 2, 3 or 4, preferably 2 and 3, especially 2, and A can be any saturated 
or unsaturated heterocycle and wherein B 1i , B 12 , B 13 and B 14 are independently H or 
a branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched or unbranched alkynyl chain, carbdcyclic, aryl, heteroaryl, heterocyclic, 
aza-arhino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 6 and the pharmaceutical^ acceptable salts thereof, 
including all stereoisomers: 




wherein B 16 , B 16 , B 17 , B 18 , B 19 and B 20 are independently H or a branched or 
unbranched alkyl chain, a branched or unbranched alkenyl chain, a branched or 
unbranched alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, 
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amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic thereof; all of the 
above residues optionally being substituted. 

In addition, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 7, including the pharmaceutically acceptable salts, and 
including all stereoisomers thereof: 




formula 7 



wherein n is 1 , 2, 3 or 4, preferably 2 and 3, especially 2, and A can be any saturated 
or unsaturated heterocycle and wherejn B 21 , B 22 and B 23 are independently H or a 
branched or unbranched alkyl chain, a branched or unbranched alkenyl chain, a 
branched or unbranched alkynyl chain, carbqcyclic, aryl, heteroaryl, heterocyclic, 
aza-amino acid, amino acid or a mimetic thereof, aza-peptide, peptide or a mimetic 
thereof; all of the above residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 8, including the pharmaceutically acceptable salts and 
including all stereoisomers thereof: 




formula 8 



wherein B 24 , B 25 , B 26 , B 27 and B 28 are independently H or a branched or unbranched 
alkyl chain, a' branched or unbranched alkenyl chain, a branched or unbranched 
alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid 
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or a mimetic thereof, azarpeptide, peptide or a mimetic thereof; all of the above 
residues optionally being substituted. 

Furthermore, inhibitors of glutaminyl cyclase are compounds which can be described 
generally by the formula 9 or the pharmaceutically acceptable salts thereof, including 
all stereoisomers: 




formula 9 



wherein B 29 , B 30 , B 31 , B 32 and B 33 are independently H or a branched or unbranched 
alkyl chain, a branched or unbranched alkenyl chain, a branched or unbranched 
alkynyl chain, carbocyclic, aryl, heteroaryl, heterocyclic, aza-amino acid, amino acid 
or a mimetic thereof, aza-peptide, peptide or a mimetic thereof; all of the above 
residues optionally being substituted. 

Examples of inhibitors of glutaminyl cyclase are imidazole and its derivatives and 
histidine and its derivatives. Structures and Ki-values for inhibition of glutaminyl 
cyclase activity are shown in tables 3 and 4. The results are described in detail in 
example 9. 



Table 3: Inhibitory constants of imidazole derivatives in the human QC 

catalyzed reaction. Determinations were performed at 30 °C in 0.05 M 
Tris-HCI pH 8.0, containing 5 mM EDTA. 



Compound 


Krvalue (mM) 


Structure 


core structures 






imidazole 


0.103 ±0.004 





) 
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benzimidazole 0.138 ±0.005 

N-1 DERIVATIVES 

1-benzylimidazole ' 0.0071 ±0.0003 

l-methylimidazole 0.030 ±0.001 
1-vinyiimiclazole " 0.049 ±0;o62 

oxalic acid diimidazolidide 0.078 +0.002 

N-acetylimidazole 0.107 ±0.003 

N-(trimethylsilyl)-imidazole 0.167 ±0.007 

N-benzoylimidazole 0.174 ±0.007 

1 -(2-oxo-2-plienyNethyl)- 0.184 ±0.005 
imidazole 

1-(3-aminopropyl)-imidazole 0.41 ±0.01 . 

1 -phenylimidazole no inhibition 

1 f 1'-sulfonyldiimidazole no inhibition 

C-4(5) DERIVATIVES 

N-omega-aqetylhistamine 0.017 ±0.001 

L-histidinamide 0.56 ±0.04 

H^i^rg^Q^^ . / ■ ; r, r , ^^0^0:03 

c ^hi§iidinol 1.53 ±0.12 

L-histidine 4.4 ±0.2 

:?4^imidazple^rt)oxaidehyde : v7v6r±0:7 

3 imidazole^carbonie acid 14.5 ±0.6 

melhylester . , / ; > 



L-histamine 



:Q,85 ±0.04 



C-4,5 derivatives 

5-Hydroxymetfi^^methyl- 0.129401005 
imidazole 5 " : C . : 

4-amino-imidazole-5-carbonic 15.5 ±0.5 

acid amide 
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4,5-diphenyl-imidazole no inhibition 

4,5-d icyandim idazofe no inhibition ^ 

02 DERIVATIVES 

2-methyi-benzylimidazole , 0.165+0.0Q4 

2-ethy l-4-methyl-imidazole 0 . 58 ±0 .04 

2-aminobenzimidazo!e ; 1.8d£.iv 

2-chloror1 M-benzimidazole c no inhibition 

i.x\ y c^\ r ' . ' ■ ' i rr/i 

Others < \" t r^r 

. 3^(1-H-imJcla^pl-'1 -V')-1 -(3- 0.0025.±p.pOQ1 
methylbenzo[b>]thiophene-2- 
yl)propan-1-one 




4-[(1 -methyl- 1 H-imidazol-5- 

yl)methyl]-3- 
propyldihydrof urian-2-(3H)- 



0.0067± 0.0003 



one 



4-[2-(1H-imidazoM-yl)- 
ethoxy]benzoic acid 0.0034 ±0,0001 



3r[3-(1 H-imidazol-1-yl)propyl]- 
2-thioxoimidazolidin-4-one 0.00041 ±0.00001 
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5-nitro-2-[2-([{3-(1 H-imidazol~ 
1-yl-)propyl}amino] 
rarbonyl)phenyiifuramide 



242 



0,0066 ±0,0004 




N-(4-chlorophenyl)-N '-[2-(1 H- 
jmidazol-1-yl)ethyl]thiourea 0.00165+0. 



00007 -o^kXf 



2-[(5-imidazol-1 -ylmethyl- 
pyrroIidine-2-carbonyl)- 
aminoj-propionic acid methyl 
ester 



0,0322 ±0,0007 



2-[(5-lmi.d^^ . n,d, 

dihydro-1 H-pyrrole-2- 
carboriyl)^mi^^ 

^aad methyl^ter ; -V 




lmidazo[1 .5a]pyridine 



0.0356 ±0.0005 




Methyl (2S)-2-{[(2S)-2-amino- 
5-(1H-imidazol-1-ylamino)-5- 
oxopentanoyl]amino}-3- 
methylbutanoate 



0.164 ±0.004 



o 




rr N 
H 
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Table 4: QC inhibition by L-histamine and its two biological metabolites (also 
known as fe/e-methylhistamine). 



■J* -A - ■ 



Compound 



Kj value (mM) 



Structure 



L-histamine 



0.85 ±0.04 




!H . 



3-methyI-4-0^aminoethyl)- 
imidazole 



0.120 ±0.004 




1 -methyl-4-(^aminoethyl)- 
imidazole 



n.i; 




\ ... 
In a more preferred embodiment, the compound of the general formula (I) according 
to the present invention, optionally in combination with a glutaminyl cyclase inhibitor, 
is used in the form of a composition or a pharmaceutical composition according to 



WO 2004/099134 PCT/EP2004/004774 

244 

any one of the preceding embodiments for the preparation of a medicament for the 
treatment of non-insulin dependent diabetes mellitus (type 2), for the improvement of 
impaired glucose tolerance (IGT); impaired fasting glucose (IFG) and impaired 
glucose metabolism (IGM) by lowering elevated blood glucose levels in response to 
an oral glucose challenge, for the treatment of glucosuria, and disturbances of signal 
action at the cells of the islets of Langerhans and insulin sensitivity in the peripheral 
tissue in the postprandial phase of mammals, especially in humans. 

In a further preferred embodiment, the compound of the general formula (I) according 
to the present invention, optionally in combination with a glutaminyl cyclase inhibitor, 
is used in the form of a composition or a pharmaceutical composition according to 
any one of the preceding embodiments for the preparation of a medicament for the 
treatment of hyperlipidemia, /metabilic acidosis, diabetic neurophaty and 
hephropohathy and of sequelae caused by diabetes mellitus in mammals, 
metabolism-related hypertension and cardiovascular sequelae caused by 
hypertension in mammals; for the prophylaxis or treatment of skin diseases and 
diseases of the mucosae, autoimmune diseases and inflammatory conditions, and for 
the prophylaxis or treatment of psychosomatic, neuropsychiatry and depressive 
illness, and neurodegenerative diseases such as anxiety, depression, sleep 
disorders, chronic fatigue, schizophrenia, epilepsy, nutritional disorders, spasm and 
chronic pain. 

In a preferred embodiment, the compounds; according to the invention and their 
corresponding pharmaceutical^ acceptable acid addition salt forms, are useful in 
treating conditions mediated by DPIV or DPIV-like enzymes, such as arthritis, 
obesity, immune and autoimmune disorders, allograft transplantation, cancer, 
neuronal disorders and dermal diseases. 

Furthermore, an embodiment of the present invention comprises a simple method for 
the treatment of those disorders. 
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Examples: 

The present invention can be carried out by the following examples, which are 
illustrating, but not limiting the scope of the invention. 

Examples for prolin mirnetics off formula (II): , . 

V^-x 2 

•Vv. . ; .'• , - . / 1 ,. . (») ,,. V;.. : ., .V : , . . 

(100) Compound according to general formula (I) containing L^a-glutamihe or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -C=N, namely glutaminyl-1N-(2-cyano-pyrrolidine). 

(101) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CsN, namely glutaminyl-3N-(4-cyano-thiazolidine). 

(102) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 -SO and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= -CsN, namely glutaminyl-3N-(4-cyano-1-oxo-thiazolidine). 

(103) Compound according to general formula (I) containing L-a-glutamine orL-a- 
homoglutamine, wherein X 1 = SO* and X 2 = CR 54 R 55 and R 54 = H and R 55 = H and A 1 
= -CsN, namely glutaminyl-3N-(4-cyano-1-dioxo-thiazolidine). 

(104) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = SO and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= H, namely glutaminyl-3N-(1-oxo-thiazolidine). 

(105) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S0 2 and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 
= -H, namely glutaminyl-3N-(1-dioxo-thiazolidine). 



) 
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(106) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR 54 R 55 and R 54 = H and 
R 55 = H and A 1 = -H, namely gluteminyl-lN-(-imidazplidine). 

(1 07) Comppynd^j^rding to c general formula (I) containing L7a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R* = H and A 1 = -C=N, namely glutaminyM N-(5-cyano-imidazplidine); 

(108) Compound [ according. tp k general formula (I) containing -L-oc-glutamine. or L-a- 
homoglutamine, vyhercfeX!; f ? NR*? and R 53 = Chb and X? = CR^Rf^nd Rf 4 = H and 
R 55 = H and A 1 = -H, namely glutaminyl-1N-(3N-methyMmidazolidine). 

(109) Compound according to general formula (I) containingX-a-g|utamine. or L-a- 
homoglutamine, wherein ^ NR 53 and R 53 CH 3 and X 2 = CR^R 55 and f^ 4 - H and 
R 55 = H and A 1 = -C^N, namely glutaminyl-1N-(3N-methyl-5-cyano-imidazolidine). 

(110) Compound according to general formula (1) containing L-a-glutamine or L-a- 
. homoglutamine, ^h^rein X 1 = NR 53 and R 53 = C 6 Hs and X 2 = CR^R? 5 and R 54 - H 

and R 55 = H and A? =tH, namely gIutaminyl-1N-(3N-phenyl-imidazolidine). 

(111) Cpmpound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutarrune, wherein ^ = NR 53 and R 53 ~ CeHs ar)d X 2 = CR^R 55 and R 54 = H 

- andiRf* j=<H .and^Al^^C^N, namely glutaminyl-1N-(3N-phenyl-5^cyanor 

r>^M2b^^ompound according to general formula (I) containing L-a-glutamine or L-a- 
Jiomogluta^m and Rf = H } and A 1 = 

,/^H c nacp^ u 

(1^13) Compound 'acSbf^ (I) containing L-d^glutamine or L-a- 

vhomoglutam X 1 = O and X 2 = CR 54 R 56 and R 64 = H and R 55 = H and A 1 = 

vrC^N, namp!^ /; % ?. t ■.. . > ; ir J ;>; 

f (114) Compound acxdrding to gfene L-a-glutamine or L-a- 

■ homoglutamine^ wherein; X 1 = CR 51 R 52 arid R 51 = H and R 52 = CH3 and X 2 = CR^R 55 

and R 54 = H and R 55 = H and A 1 = -C=N, namely glutaminyl-N-(2-oyano-4-methyl- 

pyrrolidine). 
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(115) ! Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutaminej wherein X 1 = CR 51 R ?2 arid R ?1 = CH 3 and R 52 = CH 3 and X 2 = 
CR^R 55 and r R^^^ glutaminyl-N-(2-cyano-4,4- 

dimethyj-pyrrolidine). ,.< u 

/ • • ■ , •'. •• •- - •■ 

(11 6) Compound^ L-a-glutamine or Lkx- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR M R 55 
and B^7fpH 3 and R^ =,H and A 1 = jC=N, gamely glyb^in^^2^no^^e^iyl- 
"pyrrolidine). .,>>• ur,cr.,: >■■•< 3$,= ">j*r ':<■• amnnvM r-'-> V; #mm>'* s >--«•• 

(117) ,., ^Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompgjutamine,. wherein X? = C i R^ 1 ,R 5 ^ and R^ f H and R^ 2 =^H andJ"C 2 f CR^R 55 
and.R 54 = CH 3 and R 55 = CH 3 and A 1 = -C=N, namely glutaminyl-N-(2-cyano-3,3- 
dimethyl-pyrrolidine). 

(1 18) Compound according to general formula (I), containing L-a-glutamine or L-a- 
hompglutamine, wherein X 1 = CR 51 R 52 and R 51 > CH 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = H and S 55 = QH 3 and : .A? -Q=N, namely glutaminyI-N-(2-cyano-3,4- 
dimethyl-pyrrolidine). 

(119) , Compound according tcgeneral formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR? 1 R 62 and R 51 = CH 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -H, namely glutaminyI-N-(3-methyl-pyrrolidine). 

(120) Compound according to genera! formula .(I) containing L-a-glutamine or L-a- 
homoglutamjne, ^ejeinX^-QR^ and R 51 = CH 3 and R 52 = CH 3 andX 2 =, 
CR^R 55 and R 54 = H and R 55 = H and A 1 = -H, namely glirtaminyl-N-(3,3-dimethyl- 
pyrrolidine). 

(121) Compound according.to general formula.(l) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CH 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = CH 3 and R 55 = H and A 1 = -CsN, namely gluteminyl-N-(3,4-dimethyl- 
pyrrolidine). 

(122) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR^R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR^R 55 



.) 
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and R 54 = H and R 55 = H and A 1 = -GsN, namely glutaminyl-N-(2-cyano-4- 
trifluontiethyl-pyrrolidine). 

(123) Compound according to general formula (I I j containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 5? = H and X 2 = CR^R 55 
and R 54 = CF 3 and R 55 = H and A 1 = -C=N, namely glutaminylrN-(2-cyano-3- 
trifluormethyl-pyrrolidine). . s 

(124) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = CF 3 andR 55 = H and A 1 = -CeN, namely glutaminyl-N-(2-cyanc-;3,4- 
bis(trifluormethyl)-pyrrolidine). 

(1 25) Compound according to general formula (I) containing L-a-glutamine or L-<x- 
homoglutamine, wherein X 1 = CR 51 R? 2 and R 51 = CF 3 and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = H, namely glutaminyl-N-(3-trifluormethyl- 
pyrrolidine). 

(126) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = CF 3 and R 52 = H and X 2 = CR M R 55 
and R 54 = QF 3 and R 55 = H and A 1 = -H, namely glutaminyl-N-(3,4-bis(trifluormethyl)- 
pyrrolidine). 

(127) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, 'wherein X 1 = CR 5i R 52 and R 51 = H and R 52 = H and X 2 = 0 and A* = 
-C?N, namely glutaminyl-3N-(2-cyano-oxazolidine). 

(128) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S and A 1 = 
-CsN, namely g!utaminyl-3N-(2-cyano-thia2olidine). 

(1 29) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = SO and A 1 

-C«N, namely-glutaminyl-3N^2^no-1^x(Mhiazolldine).' 
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(130) Compound according to general formula (I) containing L-a-glutamine or L-oc- 
homoglutamine, wherein X 1 = CR 51 R 52 arid R 51 = H and R 5? = H and X 2 = S0 2 and A 1 
= -ChN namely glutamin^^ 

(1 31) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 56 = H and A 1 = -CsN, namely glutaminyl-lN-(2-cyano-imidazolidine). 

(1 32) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutarnine, wherein X 1 = CR S1 R^ and^ 1 = H and R 52 = H and X 2 = NR 56 and 
R* = CH 3 a^^ 

(1 33) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hornoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 56 = C 6 H 5 and A 1 = -CsN, namely glutaminyl-1N-(2-cyano-3N-phenyl-imidazolidine). 

(134) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 56 = H and A 1 = 
-H, namely glutaminyl-4N-(1 ,2,4-triazolidine). 

(135) Compound according to general formula (I) containing L-a-g|utamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 58 = H and A 1 = 
-C=N, namely glutaminyl-4N-(3-cyano-1 ,2,4-triazolidine). 

(1 36) Compound according to general formula (I) containing L-a-glutamine or Lkx- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = NR 56 and R 56 = H and A 1 
= -H, namely glutaminyl-4N-(1N-methyl-1 ,2,4-triazolidine). 

(137) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = NR 56 and R 56 = H and A 1 
= -CsN, namely glutaminyl-4N-(1N-methyl-3-cyano-1 ,2,4-triazolidine). 

(1 38) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 56 = CH 3 and A 1 
= -H, namely glutaminyl-4N-(2N-methyl-1,2,4-triazolidine). 



WO 2004/099134 



250 



PCT/EP2004/004774 



(139) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = NR 56 and R 56 - CH 3 and A 1 
= -CsN, namely glutaminyl-4N-(2N-methyl-3-cyano-1 ,2,4-triazolidine). 

;(140) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = CH 3 and X 2 = NR 56 and R^ = CH 3 and 
A 1 = -CsN, namely glutaminyl-4N-(1N,2N-dimethyl-3-cyano-1 ,2,4-triazolidine). 

(141) Compound according to general formula (I) containing L-a-glutamine or L-oc- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 61 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -CHO, namely glutaminyl-1 N-(pyrrolidine-2- 
carbaldehyde). 

(142) Compound according to general formula (I), containing L-a^glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 5S = H and A 1 = 
-CHO, namely glutamihyl-3N-(thiaz6lid 

(143) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CHO, namely glutaminyl-3N-(oxazolidine-4-carbaldehyde). 

(144) Compound according to general formula (I) containing L-a-glutamine or L-a- 
. homoglutamine, wherein X\= NR 53 and R 53 = H and X 2 = CR^R^.and R 54 = H and 

R 55 = H and A 1 = -CHO, namely glutaminyl-1 N-(imidazolidine-5-carbaldehyde). 

.,(145) . . Compound .according to general formula (I) containing L-a-glutamine or L-a- 
.homoglutamine, wherein* 1 = NR 53 and R 83 f CH 3 and X 2 = CR^R 55 and R 54 = H and 

R 55 = H and A 1 = -CHO, namely glutaminyl-1N-(3N-methyi-imidazolidine-5- 

carbaidehycle). r : " 

(146) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 81 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
%nd R 54 = H and R 55 - H and A 1 = -S0 3 H, namely giutaminyl-1 N-(pyrrolidine-2- 
sulphonic acid). 
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(147) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 56 = H and A 1 = 
-SO3H; namely glutaminyl-3N-(thia2olidine-4-sulphoriic acid). 

(148) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R^ 4 = H and R 55 = H and A 1 = 
-S0 3 H, namely glutaminyl-3N-(oxazolidine-4-sulphonic acid). 

(149) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 5 * = H and X 2 = dR 54 R 55 ahcl R 54 = *H and 
R 55 = H and A 1 = -S0 3 H, namely glutaminyl-1 N^(imidazolidine-5-sulphonic acid). 

(150) Compound according to general formula (!) cpntainij^ or Lwx- 
homoglutamine, wherein X* = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = H and R 55 = H and A 1 = -S0 2 NH 2l namely glutaminyl-1N-(pyrrolidine-2- 
sulphonamide). 

(151) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 - H and A 1 = 
-SO2NH2, namely glutaminyl-3N-(thiazolidine-4-sulphonamide). 

(1 52) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-SO2NH2, namely glutaminyl-3N-(oxazolidine-4-sulphonamide). 

(1 53) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = -S0 2 NH 2l namely glutaminyl-1N-(imidazolidine-5-sulphonamide). 

(154) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR 54 R 55 and R 64 = H and R 55 = H and A 1 = 
-CO-NH 2l namely glutaminyl-3N-(thiazolidine-4-carboxamide). 

(1 55) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-CO-NH2, namely glutaminyl-3N-(oxazolidine-4-carboxamide). 
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(156) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = Hand X 2 = CR 54 R 55 and R 54 = H and 
R 55 = H and A 1 = -CO-NH 2 , namely glutaminyl-1 N-(imida2olidine-5-carboxamide). 

(157) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 - H and R 55 = H and A 1 = 
-COOH, namely glutaminyl-3N-(thiazolidine-4-carboxylic acid), 

(158) Compound according to general formula (I) containing- L-a-glutamine or L-a- 
homoglutamine, Wherein X 1 - O and X 2 «' CR^R 55 and R 54 = H and R 55 = H and A 1 = 
-COOH, namely giutaminyl-3N-(oxazolidine-4-carboxylic acid). 

(1 59) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherejn X 1 = NR 53 and R?.? H and.X 2 = CR^R 55 and R 5 ^ - Kand 
R 55 = Hand A 1 = -COOH, namely glutaminyl-1 N-(imidazolidine-5-carboxylic acid). 

(160) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and.R 51 = H and R 52 = H and X 2 - CR M R 55 
and R 54 = H and R 55 = H and A 1 = -QP(=0)(OH) 2 , namely glutaminyl-1 N,(pyrrolidine- 
2-phosphoric acid). 

(161) Compound according to general formula (I) containing L-a-glutamine or L-a- 

;(j^) ; v( r C°m^ L-a-glutamine or L-a- 

l-ft^Q^Hil^T^^^'n X 1 =.O and X 2 - CR M R 55 and :R^ = H and R 55 = H and A 1 = 
-jOP(=q)(OHJ 2 , n^ 

(163) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein X 1 = MR 53 apd R ?3 = H and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = - OR(=0)(OH) 2 , namely glutaminyl-1 N-(imidazolidine-5-phosphoric 
acid). 

(164) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR 54 R 55 
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and R 54 = H and R 55 = Hand A 1 = -R(=0)(OH) 2l namely glutaminyl-1N-(pyrrolidine-2- 
phosphonic acid). 

(165) Compound according to general formula (I) containing; L-a-glutamine>or Lkx- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 5 ^ and R 54 pM and R 55 = H and At = 
-P(-Q)(OH)2, namely glutani , - 

(166) Compound according to general formula (I) containing L-a glutamine or L-a- 
hpmoglutamine, wherein X 1 = O andX 2 = CR M R 55 and R 54 = Hand R 55 = H and A 1 = 
-P(=0)(OH) 2 . namely glutaminylT3N-(oxazpli^ acid),; ,~,.-.-a--€ .>> t ■ 

(167) poirjppund aocoi-ding tp general formula (I), contain iL-a^lutamine or L-a 
homoglutemine, wherein X 1 - I^Rf^arid R^f HMn^ B (^f^ a^J^ =M^ 
R 55 = H and A| =.-P(=p)(QH) 2l namely glutaminyl-1N-r(imidazolidine-5-phosphonic 
acid). 

(168) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 = Hand R 55 = Hand A 1 = -P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5 , and R 77 = 
-C 6 H 5l namely glutaminyl-(pyrrolidine-2-phosphonic acid diphenyl ester). 

(169) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 1 = Sand X 2 - CR^R 55 and R 54 = H and R 55 = Hand A 1 = 
-P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5t and R 77 = -C 6 H 5l namely glutaminyl-3N- 
(thiazolidine-4-phosphonic acid diphenyl ester). 

(170) Compound according to general fomiula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR^R 56 and R 54 = H and R 55 = H and A 1 = 
-P(=0)(OR 76 )(OR 77 ) and R 7e = -C 6 H 5 , and R 77 = -C 6 H 5l namely glutaminyl-3N- 
(oxazolidine-4-phosphonic acid diphenyl ester). 

(171) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R 55 = H and A 1 = -P(=0)(OR 76 )(OR 77 ) and R 76 = -C 6 H 5 , and R 77 = -C 6 H 5 , namely 
glutaminyl-1N-(imidazolidine-5-phosphonic acid diphenyl ester)! 
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(172) Compound according to general formula (!) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR 54 ^ 5 
and R 54 = H and R 55 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H- 
tetrazol-5-yl)-pyrrolidine). , 

(1 73) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = S and X 2 = CR^R 55 and R 54 = H and R 55 = H and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(4-(2H-tetrazol-5-yl)-thiazolidine). 

(174) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = O and X 2 = CR M R^ 5 and R 54 = H and R 55 = H and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(4-(2H-tetrazol-5-yl)-oxazolidine). 

(175) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = NR 53 and R 53 = H and X 2 = CR 54 R 55 and R 54 - H and 
R 55 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1 N-(5-(2H-tetrazol-5-yl)- 
imidazolidine). 

(176) Compound according to general formula (I) containing L-a-glutamine or L-a^ 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = CR^R 55 
and R 54 .= H and R 55 = H arid A 1 = -B(OH) 2) namely glutaminyl-1 N-(2-(boronic acid)- 
pyrrplidine). 

(1 77) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutamYne, wherein X 1 '=: S arid X 2 = CR^R S5 and R 54 = H and R 55 = H arid A 1 = 
^(bNj 2 rriarTiely 

(178) Compound according to general formula (I) containing L-a-giutamine or L-a- 
hom6glutamirie, wherein X 1 = O and X 2 = CR^R 55 and R 54 = H and R 65 = H and A 1 = 
-B(OH) 2 , namely giutamiriyl-3N-(4-(bordnic acid)-oxazolidine). 

(179) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homioglutamirie, wherein X 1 = NR 53 and R 53 = H and X 2 = CR^R 55 and R 54 = H and 
R S5 = H and A 1 = -B(OH) 2 , namely glutaminyl-1N-(5-(boronic acid)-imidazolidirie). 
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(180) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S and A 1 = 
-COOH, namely glutamihyl-3N-(thiaz6lidine-2-carboxylic acid). 

(1 81 ) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 1 = CR S1 R 52 and R 51 = H and R 52 = H and X 2 = O and A 1 = 
-COOH, namely glutaminyl-3N-(oxazolidine-2-carboxylic acid). 

(182) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, whereiri X 1 = CR 51 R 52 and R 5t = H and R 52 = H and X 2 = NR 56 and 
R 56 = H and A 1 = -COOH, namely glCiktrii^ acid). 

(1 83) Compound according to general formula (i) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = S and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N^2-(2H-tetra26l-5-yl)-thiazolidirie). 

(184) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR 51 R 52 and R 51 = H and R 52 = H and X 2 = O and A 1 = 
2H-tetrazol-5-yl, namely glutaminyl-3N-(2-(2H-tetrazol-5-yl)-oxaz6lidine). 

(185) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 1 = CR* 1 R 52 and R 51 = H and R 52 = H and X 2 = NR 56 and 
R 56 = H and A 1 = 2H-tetrazol-5-yl, namely glutaminyl-1N-(2-(2H4etrazol-5-yl)- 
imidazolidine). 

f ■ • ' . 

Examples for prolin mimetics of formula (III): 
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(300) Compound according to general formula (I) containing L-a-glutamine or L-ot- 
homoglutamirie, wherein X? = CR 131 R 132 and R 131 = H and R- 32 = H and A 2 = -H, 
namely glutaminyl-1 N-(piperidine). 

(301) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = O and A 2 = -H, namely glutaminyl-4N-(m6rpholine). 

(302) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogjlutamine, wherein X 3 = S and A 2 = -H, namely glutaminyl-4N-(thiomorpholine). 

(303) Compound according to general formula (I) containing L-a-glutamirie or L-a- 
homoglutamine, wherein X 3 = SO and A 2 = -H, namely glutaminyMN-(1 -oxo- 
thidmorpholine). 

(304) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S0 2 and A 2 = -H, namely glutaminyl-4N-(1 ,1-dioxo- 
thiomorpholine). 

(305) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = -H f namely glutaminyl-1 N- 
(piperazine). 

(306) Compound according to general formula (I) containing L-d-glutamine or L-a- 
hombglutamine; wherein X 3 ^= NR 1 ^ f and R 133 = CH 3 ahd A 2 = ■iW f namely glutaminyl- 

(307) : G generai fdrmula (I) containing L-d-glutamine or L-a- 
'Wmoglutii^ihe; wherein X ? = NR 133 and R 133 = C 6 H 5 and A 2 = -H t namely glutaminyl- 
1N-(4rphenyl-piperazine). 

(308) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CH3 and R 132 - H and A 2 = -H, 
namely glutaminyl-1 N-(4-mettiyl-piperidine), 

(309) Compound according to general formula (I) containing L-a-glutamine driL-a- 
homoglutamine; wherein X z = CR 131 R 132 and R 1 31 = CF 3 and R 132 = H and A 2 = -H, 
namely glutaminyl-1N-(4-trifluormethyl-piperidine). 
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(310) Compound according to general formula (I) containing L-a-glutamine or Ixx- 
homoglutarriirie, wherein X 3 = CR 131 R 132 and R 131 = C 6 H 5 and R 132 = H and A 2 = -H, 
namely,glutaminyl-1N-(4-phenyl-piperidine). 

(311) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 and R 132 - H and A 2 = -H, 
namely glutaminyl-1N-(4-amino-piperidine). 

(312) Compound according to general formula (I) containing L-Kx-glutamine or L-ct- 
Homoglufami^ 

namely gluta,minyl-1N-(2-cyano-piperidine). 

(313) 1 Compound according to general formula (I) containing L-a-glutamine Or L%- 
homoglutamine, wherein X 3 = O and A 2 = -CsN, namely glutaminyl-4N-(3-cyano- 
morpholine). 

(314) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = -C=N, namely glutaminyl-4N-(3-cyano-4- 
thiomorpholine). 

(315) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglufamine, wherein X 3 = NR 133 and R 133 = H and A 2 -= -C=N, namely glutaminyl- 
1 N-(2-cyario-piperazine). 

(316) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 „and A 2 = -ON, namely 
glutaminyl-1N-(2-cyano-4-methyl-piperazine). 

(31 7) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, Wherein X 3 = NR 133 and R 133 = C 6 H 5 and A 2 = -CsN, namely 
glutaminyi-1N-(2-cyano-4-phenyl-piperazine). 

(31 8) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CH 3 and R 132 = H and A 2 = -C^N, 
namely glutaminyl-1 N-(2-cyano-4-methyl-piperidine). 
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(3tf) Compound according. to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = CF 3 and R 132 = H and A 2 = -CsN, 
.namely gluteminyMNrG^f n ^. 

(320) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 13 1 =,%H ? and .R 1 ^ = H and A 2 = - 
CsN, namely gJutaminyl-1 N-(2-cyano-4-phenyl-piperidine). s r : : 

(321) , v Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = GR^R 132 and R 131 = NHi and R 132 == H and A 2 = -ON, 
namely glutaminyH N-(2-cyanor4ramino r piperidine). : ^ 

(322) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR? 31 ; R 132 ,and R 131 = H and R 132 = H and A 2 = -COOH, 
namely glutaminyl-1 N-(piperidine^2-carboxylic acid). :.- . • ; . ■ >» 

(323) Comppund ; accprding to generahfqrmula (l) containing L^a-glutamine or L-a- 
homoglutamine, wherein X 3 = O and A 2 = -COOH, namely glutaminyUN- 
(morpholine-3-carboxylic acid). 

(324) Compound according to general formula (I) containing L^x-glutamine or L-a- 
hpmeglutamine, wherein X 3 = S and A 2 = -COOH, namely glutaminyl-4N- 
(thjomoiphplin.e^^ ^ ..•<;, w -a ?: - ■• .-, 0 . 

i^Jfta' ^M^nd^ac^ or L-a- 

hompglufamioe; wherein X> = NR^apd R- 133 g? H and# =!rCQOH, namely 
gluteminykt^ ■:-,}. aKO ■-•<»; ■ ; ; <^ 3 x 

(326) r - CQmpoundtaccprding to general formula (I) containing L-a-glutamine or L-a- 
hbmgglutamine; wherein X 3 = NR* 3 ;and R 133 ;= CH 3 and A 2 = -COOH, namely 
•glujgrninyl-^ 

(327) » v Compound according to general formula (I) containing; LKx^glutamine or L-a- 
homoglutamine; wherein X 3 = NR 133 and R 133 = C 6 H 5 arid A^-COOH, namely 
glyteminyMJs| n (^ 
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(328) Compound according togeneralformula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = GR 131 R 132 and R 131 = CH 3 and R 132 = H and A 2 = - 
COOH, namely. glutaminyl-1N-(4-methyl-piperidm acid): - 

(329) >Compqund according to! general formula (I) containing L-a-glutamine or L-ar 
homoglutamine, wherein X 3 = pR 131 Rl? 2 and, R 131 = GF 3 and R 132 = H and A 2 = - 
COOH, namely glirtaminyl-t 

(330> - Compound ac^ (I) containing L-a-glutamine or L-a- 

hgmpglutamine; wherein X 3 = QR^R^ and.R 1 ^ € 6 tf 5 and R^^ =^H and A 2 { y 
COOH, namely^glu^iny^^ r 

(334): . Compound according ^general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 arid R 132 = H and A 2 = - 
CQOH, namely glutarn^ 

(332) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein X 3 = CR 131 R 132 and R 131 = H and R 1?2 = H and A 2 = - 
B(OH) 2 , namely glLrtaminyl-1N-(piperidine-2^boronic acid). 

(333) ,; Compound acpording to genefral formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = O and A 2 = ^B(OH) 2 , namely glutaminyl-4N- 
(morpholine-3rboronic acid). , ^ - i ; 

(334) Compound, acpording to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = S and A 2 = -B(OH) 2l namely glutaminyMN- 
(thiomoipholine-3-borphic acid). 

(335) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, yvherein X 3 = NR 133 and R 133 = H and A 2 - > B(OH) 2 , namely 
glutaminyl-1N-(pipera2ine-2-boronicacid). 

(336) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 and A 2 = -B(OH) 2 , namely 
glutaminyMN-(^ 
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(337) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CeHs and A 2 - -B(OH) 2j namely . 
glutaminyl-1 N-(4-phenyl-piperazine-2-boronic acid). 

r (338) Compound according to general formula (I) containing L^-glutamine or L-a- 
homoglutamipe, wherein. X 3 = CR 13l R 132 and R 131 = CH 3 and R 132 = H and A 2 - r 
B(OH) 2 , namely glutaminyl-1N-(4-methyl-piperidine-2-boronic acid). 

(339) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hqmoglutamine, wherein X 3 = CR 131 R 132 and R 13 ^ = CF 3 and R 132 = H and A 2 = - 
B(OH) 2l namely glutaminyM N-(4-trifluormethyl-piperidine-2-boronic acid). 

(340) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 1?1 R 132 and R 131 = C 6 H 5 and R 132 = H and A 2 = - 
B(OH) 2 , namely glutaminyl-1N-(4-phenyl-piperidine-2-boronic acid). 

(341) Compound according to general formula (l) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR i31 R 132 and R 131 = NH 2 and R 132 = H and A 2 = 
-B(OH) 2l namely glutaminyM N-(4-amino-piperidine-2-boronic acid). 

(342) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = H and R 132 = H and A 2 = 
-P(=0)(OR 196 )(OR 197 ) and R 196 = -C 6 H 5 , and R 197 = -C 6 H 5f namely glutaminyl-I N- 

C^§)^3 -Gp^Rf?^ ^» Q^^x4' n 9"t°i. 9 ©H^ra I formula (I) containing L-a-gilutamine or L-a- 
5 homoglutamine, ^ $ = Q and A 2 = ^ = HC 6 H 5| : 

and R 197 ~ -CeHs, namely glutaminyl-4N-(morpholine-3-phosphonic acid diphenyl 

•. ester);'"' 

(344) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein ^ 

and R 197 = -C 6 H 5 , namely glutaminyl-4N-(thiomorpholine-3-phosphonic acid diphenyl 
ester)/ 

(345) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = -P(=0)(OR 196 )(OR 197 ) and 
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Ri 96 = .C 6 H5, and R 197 = -C 6 H 5 , namely glutaminyl-1 N-(piperazine-2-phosphonic acid 
diphenyl ester). 

(346) Compound according to general formula (I) containing L-«-glutamine or L-a- 
hbmoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 and = -P(rO)(OR 196 )(OR 197 ) 
and R 196 = -C 6 H 5> and R 19 = -CeHs, namely glutaminyl-1 N-(4-methyl-piperazine-2- 
phosphonic acid diphenyl ester). 

(347) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein X 3 = CR 131 R 132 and R" 1 = NH 2 and . R 132 =. H aKd A 2 = . 
-P(=0)(OR 196 )(OR 197 ) and R 196 = -C 6 H 5 , and R 197 = -C 6 H 5 , namely glutaminyl-1 N-(4- 
amino-piperid^ 

(348) Compound according to general formula (I) containing L-oc-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = H and R 132 = H and A 2 = 2H- 
tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-piperidine) 

(349) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hqmoglutamine, wherein X 3 = O and A 2 = 2H-tetrazol-5-yl, namely glutaminyl-4N-(3- 
(2H-tetrazol-5-yl)-morpholine). 

(350) Compound according to general formula (I). containing L-a-glutamine or L-a- 
homoglutamjne, wherein X 3 = S and A 2 = 2H-tetrazol-5-yl, namely glutaminyl-4N-(3- 
(2H-tetrazol-5-yl)-thiomorpholine). 

(351) . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = H and A 2 = 2H-tetrazo|-5-yl, namely 
giutaminyl-1N-(2-(2H-tetrazol-5-yl)-piperazine). 

(352) Compound according to general formula (1) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = NR 133 and R 133 = CH 3 and A 2 = 2H-tetrazol-5-yl, , 
namely glutaminyl-1 N-(2-(2H-tetrazoN5-yl)-4-methyl-piperazine). 

(353) .'. . Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 3 = CR 131 R 132 and R 131 = NH 2 and R 132 = H and A 2 = 2H- 
tetrazol-5-yl, namely glutaminyl-1 N-(2-(2H-tetrazol-5-yl)-4-amino-piperidine). 
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Examples for prolin mimetics of formula (IV): 




v . 



(400) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein R 211 = H and R 212 = H and A 3 = -H, namely glutaminyl^N.N- 
dimethytamid). ;i 

(401) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = H and A 3 = -H, namely glutaminyl- 
(N-ethyl-N-methylamid). 

(402) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = H and A 3 = -H, namely glutaminyl- 
(N^^ - i " 

(403) 1 Compound according to general formula (I) containing L-a-glutamine or L-a-, 
^cpiSmWfei Wffiefa*®! and ; R 2i2 = H and A 3 = -H, namely glutaminyl- 
'(N-benzyl-N-methylamid)? .-'^ ■ 

(404) Compound accordirig to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 - -CH2Q5H5 and R 212 = H and A 3 = -H, namely 
glutaminyl-(N-phenethyl-N-methylamid). 

(405) Compouhd according td general formula (I) containing L-a-glutamine or L-a- 
homogrutamine, wherein R 211 = -CH 3 and R 212 = CH$ and A 3 = -H, namely glutaminyl- 
(N.N-diethyiamid). 
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(406) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = CH3 and A 3 = -H, namely 

. glutaminyl-(N-propyl-N-ethylamid); ■ 

(407) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamineVwhereiii R 211 = -C6H s arid R 2 ^ 2 = CH 3 and A 3 = -H, namely 
glutaminyl-(N-ben2yl-N-ethylamidj. < . . . 

(408) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 alnd R 212 = cN 3 and A 3 =^ namtly ? : 
glutaminyHN-phenethyl-N-ethyiamid).- " ■■*! '• Jn,/ ] ' • "f f >^ :t0 ' : '\ r ""' 

(409) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamihe, wherein R 211 = -C 2 H 5 and R 212 = -C 2 H 5 and A 3 = -H, namely 
glutaminyl-(N,N-dipropylamid). 

(41 0) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 2 H 5 and A 3 = -H, namely 
glutaminyl-(N-benzyl-N-propylamid). 

(41 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = -C 2 H 5 and A 3 = -H, namely 
glutaminyl-(N-phenethyl-N-propylamid). 

(412) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 1 = -C 6 H 5 and R 212 = -C 6 H 5 and A 3 = -H, namely 
glutaminyl-(N.N-dibenzylamid). 

(41 3) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamine, wherein R 21 1 = -CH 2 C 6 H 5 and R 212 = -C 6 H 5 and A 3 = -H, namely 
glutaminyl-(N-phenethyl-N-benzylamid). 

(414) Compound according to general formula (I) containing L-*x-glutamine or L-a- 
homoglutamine, wherein R 211 = -GH 2 C 6 H 5 and R 212 = -CH 2 C 6 H S and A 3 = -H, namely 
glutaminyl-(N,N-di(phenethyl)amid). 
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(415) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
homogJutamine, wherein R 211 = H and R 212 = H and A 3 = 2Hrtetrazol-5-yl, namely 
glutaminyl-(N-methyl-^ 

(416) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, whe^ 

glutaminyl-(N-ethyl-N-((2^ 

(417) Compound according to general formula (I) containing Lra-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H5 s and R 212 = H andA 3 = 2Hrtetrazol-5-yl, namely 
glutaminyl-(N-propyl-N-((2Hrtetrazol-5-yO^ 

(418) Compound according to general fomiu|a (l) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CeHs and R 212 = H and A 3 = 2H-tetrazql-5-yl, namely 
glutaminyl-(N-benzyl-^ 

(41 9) Compound according to general formula .(I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = H and A 3 = 2H-tetrazol-5-yl, 
nameiyglutaminyl-(N-phenethyl-N-((2H-tetrazol-5-yl)methyl)amid) 

(420) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = ft and R 212 = -CH 3 and A 3 = 2H-tetrazol-5-yl, namely 
giutaminyl-(N-methyl-^ 

(421) Compound according to general formula. (I) containing L-a-glutamine or L-«^ 
hdmoglutamine, wherein R 1 = Hand R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, namely 

,glutaminyl-(N-methyl-N-("i-(2H-tetrazol-5-yi)propyl)amid). 

(42?).' Compound according to general formula. (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein R 211 = Hand R 212 = -C 6 H5 and A 3 = 2H-tetrazolr5Tyl, namely 
glutaminyi-(N^^ • 

,(422) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein R 211 = H and R 212 = -CH 2 C 6 H5 and A 3 « 2H-tetrazol-5-yl, 
namely glutaminyl-(N-methyl-N-(1 -(2H-tetrazol-5ryl)-2-phenyl-eth1-yl)amid). 
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(423) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogl.utarnine, wherein R 21t = -CH 3 and R 212 = CH 3 and; A 3 = 2H-tetrazol-5-yl, 
namely glutaty^ 

(424) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 =.CH 3 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-propyf-N-(1-(2H-tetra^ ,. , 

(425) Compound according to general formula (I) containing L-a-glutamine or L-a- 

homoglutamihe, wherein R 211 = -C 6 H 5 and r 212 = CH 3 and A 3 = 2H-tetrazol-5-yl, 

• ;, -uob TM-h :■ ■ !;•.♦«.• ~ " ; .. 35/C- . -• -; v: 'H- v'.- « SHt^-'^'H-V i 
namely glutaminyl-(N-benzyl-N-(1-(2H-tetrazol-5-yl)eth-1-yi)amid). 

(426) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = CH 3 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-phenethyl-N-(1-(2H-tetrazol-5-yl)eth-1 -yl)amid). 

(427) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein "R 211 = - CH 3 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(1-(2H-tetrazol-5-yl)prop-1-yl)amid). 

(428) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 2 " = - CH 3 and R 2 ^ 2 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(a-(2H-tetrazoi-5-yl)benzyl)amid). 

(429) Compound according to general. formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -CH 2 C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-ethyl-N-(1 -(2H-tetrazol-5-yl)-2-phenyl-eth-1-yl)amid). 

(430) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-propyl-N-(1-(2H-tetrazol-5-yl)prop-1-yl)amid). 

(431) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-benzyl-N-(1-(2H-tetrazol-5-yl)prop-1-yl)amid). 
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(432) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hcmoglutamine, wherein R 211 - -CH 2 C e H 5 and R 212 = -C 2 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutamin'yl-(N-phertethyl-N-(i -(2H-tetrazbl-5-yl)prop-1-yl)amid), 1 

(433) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein R 211 = -C 2 H 5 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazbl-5-yl, 
namely glutaminyl-(N- propyl-N-{a-(2H4etrazol-5-yl)benzyl)am id). 

(434) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C2H5 and R 212 = -CH 2 C 6 H 6 and A 3 = 2H-tetraz6l-5-yl I 
namely glutaminyl^(N-pfopyl-N^(1-(2H-tetrazol-5-yl)2-phenyl-eth-1-yl)amid). 

(435) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-benzyl-N-(a-(2H-tetrazol-5-yl)benzyl)amid). 

(436) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = -C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely glutaminyl-(N-phenethyl-N-(a-(2H-tetrazol-5-yl)benzyl)amid). 

(437) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CeHs and R 212 = -CH 2 C 6 H 5 and A 3 = 2H-tetrazol-5-yl, 
namely .gluta'minyM^benzy^ -yl)amid). 

«(438) a .%Cpmpouhd.according >ta gen#a!:fprmula (I) containing L-a-glutamine or L-a- 
;homoglutamine, wherein ( B 21 , 1 ? ^e^CeHs and R* 2 = rCH 2 C 6 H 5 and A 3 = 2H-tetrazol- 
5>y1,: namely g^ 

(439) : Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,. wherein R 211 - H and R 212 = H and A 3 = -C=N, namely glutaminyl-(N- 
methyl-N-(cyanomethyl)amid). 

(440) Compound according. to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 211 .= rCH 3 and R 212 = H and A 3 = -Cslsl, namely glutaminyl- 
(N-ethyl-N-(cyanomethyl)amid). 
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(441) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = Hand A 3 ='-C=N, namely; 
glutaminyKN-propyl-N-(cyanomethyl)amid). • 

(442) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = H and A 3 = -C=N, namely 
glutaminyl-(N-benzyl-N-(cyan6methyl)amid). 

(443) Compound according to general formula (I) containing L-a^lutamine or L-a- 
homoglutamine, wherein R 211 = -CHaCeHs and R 212 = H and A 3 = iCpN, namely,,- --; 
glutaminyKN-phenethyl-N-(cyanomethyl)amid). : ^ i ; r ; u : ^ c ; r 

(444) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -CH 3 and A 3 = -ON, namely glutaminyl 
(N-methyl-N-(1 -cyano-eth-1 -yl)amid). 

(445) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 1 = H and R 212 = -C 2 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-methyl-N-(1-cyano-propyl)amid). 

(446) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein R 211 = H and R 212 = -C 6 Hs and A 3 = -C=N, namely 
glutaminyl-(N-methyl-N-(a-cyano-benzyl)amid). 

(447) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -CH 2 C 6 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-methyl-N-(1 -cyano-2-phenyl-eth1 -yl)amid). 

(448) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 2 " = -CH 3 and R 212 = CH 3 and A 3 = -C=N, namely 
glutaminyl-(N-ethyl-N-(1 -cyano-eth-1 -yl)amid). 

(449) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = CH 3 and A 3 = -C=N, namely 
glutaminyl-(N-propyl-N-(1 -cyano-eth-1 -yQamid). 
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(450) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21 != -C 6 H 5 and R 212 = CH 3 and A 3 = -C=N, namely 
glutaminyl-(N-benzyl-N-(i -cyano-eth-1 -yl)amid). 

(451) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 = CH 3 and A 3 = -C=N, namely 
glutaminyl-(N-phenethyl-N-(1 -cyano-eth-1 -yl)amid). 

(452) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 ?= - CH 3 and R 212 = -C 2 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-ethyl-N-(1-cyano-prop-1-yl)amid). 

(453) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = - CH 3 and R 212 = -C 6 H 5 and A 3 = -C^N, namely 
glutaminyl-(N-ethyl-N-(a-cyano-benzyl)amid). 

(454) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein R 211 = - CH 3 and R 212 = -CH 2 C 6 H 5 and A 3 - -C=N, namely 
glutaminyl-(N-ethyl-N-( 1 -cyano-2-phenyl-eth-1 -yl)amid). 

(455) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = -C 2 H 5 and A 3 = -C^N, namely 

^gjutaminyl-(H-propylrN-(1-cyano-prop-1-yl)amid). 

, (456). . wG^^xiec^S^^! 1 ?^ 1 ^ to S§nera| formula (I) containing L-a-glutamine or L-a- 
^omoglutamine, wh^ R 212 = -C 2 H 5 and A 3 = -C^N, namely 

glutaminyl-(N-benzyl-N-(1 -cyano-prop-1 -yl)amid). 

(457) Compound according to general formula (I) containing L-a-glutamine or L-a 
hdmoglutamine, wherein R 211 = -CH 2 C 6 H 5 and R 212 =;-C 2 H 5 and A 3 = -C=N, namely 
glutaminyl-(N-phenethyl-N-(1 -cyaho-prop-1 -yl)amid). 

(458) . Compound according to general formula (I) containing L-a-glutamine or L-a 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 * -C 6 H 5 and A 3 = -C=N, namely 
glutaminyl-(N- propyl-N-(a-cyano-ben2yl)amid). 
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(459) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 2 H 5 and R 212 = -CH 2 C 6 H S and A 3 = -CsN, namely 
glutaminyl-(N-p^opyl-N-(1-cyano-2-phehyl-eth-^yl)amid). 

(460) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -C 6 H 5 and A 3 = -CsN, namely 
glutaminyl-(N-benzyl-N-(a-cyano-ben2yl)amid). 

(461) .Compound according to general formula (I), containing L-a-glutamine, or. L-a- 
horrioglutamine, wherein R 211 .* HDHfepeHs and R 212 =? ^CeHs.and A 3 = r.C=N, namely 
glutaminyl-(N-phenethyl-N-(a-cyano-benzyl)amid). 

(462) Compound. according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -CH 2 C 6 H 5 and A 3 = -CsN, namely 
glutaminyl-(N-benzyl-N-(1 -cyano-2-phenyl-eth-1 -yl)amid). 

(463) Compound according to general formula (I) containing L^a-glutamine or L-d- 
homoglutamine, wherein R 21 1 =' -CH 2 C 6 H 5 and R 212 = rCH 2 C 6 H 5 and A 3 = -C=N, 
namely glutaminyl-(N-phenethyl-N-(1 -cyano-2-phenyl-eth-1 -yl)amid). 

(464) Compound according to general formula (I) containing L-a-gjutamine or L-a- 
hompglutamine, wherein R 211 = CF 3 and R 212 = H and A 3 = -H, namely glutaminyl-(N- 
(2,2,2-trifIuorethyl)-N-methylamid). 

(465) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein R 211 = CF 3 and R 212 = CF 3 and A 3 = -H, namely glutaminyl- 
(N,N-bis(2,2 ) 2-trifluorethyl)amid). 

(466) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH=CH 2 and R 212 = H and A 3 = -H, namely 
glutaminyl-(N-allyl-N-methylamid). 

(467) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH-CH 2 and R 212 = CF 3 and A 3 = -H, namely 
giutaminyl-(N-allyl-N-(2,2 > 2-trifluorethyl)-amid). 



' ■ ) ■ . V ! 

WO 2004/099134 PCT/EP2004/004774 

270 

(468) Compound according to general formula (I j containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = H and R 212 = -CH 3 arid A 3 = -tetrazol-5-yl, namely 
glUtaminyl^-(1-i(tetra^ 

(469) Compound according t to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein Ft 21 1 = -C2H5 and R 212 = H and A 3 = -tetrazote-yi, namely ' 
glutamiriyl^ 0 

(470) Cbriipbund according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamlrife, wherein R 211 = -C 2 H 5 and R 212 = H and A 3 = -COOH, namely 
glutaminyl-(N-(carboxymethyl)-N-pf^ 

(471) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hombglutamirie, wherein R 211 = -CeHs and R 212 = H and A 3 = -COOH, namely 
glutaminyl-(N-(carboxymethyl)rN-benzylamid). 

(472) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 -and R 212 = -CH 2 C6H 5 and A 3 = -COOH, namely 
glutaminyl-(N-(1-carboxy-2-phenyl-eth-1-yl)-N-benzylamid). 

(473) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = ?-H and A 3 = -P(=0)(0R 29 )(0R 30 ) 
and R 29 =^G6 

phosphonic acid ester))-N-benzylamid). 

; (474)p, n Gcra containing L-a-gjutamine or L-a- 

hpmpgM ?r H and^R 212 f= -H a^ and 

R 29 = -CeHs and R 30 = -C 6 H 6 namely glutaminyl-(N-(methyl(0,0-diphenyl phosphonic 
acid ester))-N-methyiamidV 

(475) Compound according to general formula (I) containing L-a-glutamine pr L-ct- 
homoglutamine, wherein R 21i = -H and R 212 = -H and A 3 = -C=N namely glutaminyi- 
(N-(cyanomethyi)-N-rnethyiami^ 

(476) Compound accordjng to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = -H and A 3 = -C=N namely 
glutaminyl-(N-(cyanomethyl)-N-ethylamid). 
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(477) Compound according to general formula (I) containing L-a-glutamine pr L-a- 
homoglutamine, wherein R 211 = -CF 3 and R 212 =>H and A 3 = -ON namely glutaminyl- 
(N^cyanometoyO^ 

(478) Compound according to general, formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 H 5 and R 212 = -H and A 3 = -CsN namely 
glutaminyKN-(cyanomethyl)-N-benzylamid). 

(479) . Compound according to general formula (!) .gontajnjng f U-^^lutamine or i.-cc- 
hbmpglutamirije, wherein R^<j^ G . . . r . 
glutamin^-|[N-(cyanom 

(48Q) Compound a^ L-a- 
homoglutamine, wherein R 211 ? -H< and R 212 = -CH 3 and A 3 > -C^N namely 
glutaminyKN^I^cyano-eth-l-yl^N-methylamid). 

(481) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = -CH 3 and A 3 = -C=N namely 
glutaminyKN-(t-cyano-eth-lTyl)-N-ethylamid). 

(482) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C^H 5 and R 212 = -CH 3 and A 3 = -C=N namely 
gjutaminyl-(N-(1-cyano-eth-1^yl)-N-benzylamid). 

(483) Compound According to general formula (I) containing L-a-glutamine or L-a- 
hombglutarriine, wherein R 211 = -H and R 212 = -C6H5 and A 3 = -C=N namely 
glutaminyl-(N-(a-cy^^^^ 

(484) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 2 * 1 = -H and R 212 = -CF 3 and A 3 = -C=N namely glutaminyl- 
(N-(1-cyano-2,2,2-trifl^^ 

(485) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H arid R 212 = -H and A 3 = -B(OH) 2 , namely 
gIutaminyl~(N-(methyl boronic acid)-N-methylamid). 
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(486) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CH 3 and R 212 = -H and A 3 = -B(OH) 2 , namely 
glutaminyl-(N-(methyl boronic acid)-N-ethYlarnid). 

(487) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -CF 3 and R 212 = -H and A 3 = -B(OH) 2j namely 
glutaminyl-(N-(methyl boronic acidJ-N^^^-trifluoroethyO-amid). 

(488) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 21i = -C 6 H 5 and R 212 = -H and A 3 = -B(OH) 2l namely 
glutaminyl-(N-(methyl boronic acid)-N-behzylamid). 

(489) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -C 6 F 5 and R 212 = -H and A 3 = -B(OHj 2 , namely 
glutaminyl-(N-(methyl boronic acid)-N-(pentafiuorophenylmethyl)amid). 

(490) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -CH 3 and A 3 = -B(OH) 2 , namely 
glutaminyl-(N-(1 -boronic acid-eth-1-yl)-N-methyfamid). 

(491) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 211 = -H and R 212 = -CeH 5 and A 3 = -B(OH) 2 , namely 
glut?minyl-(N-(a-boronic acid)-ben2yl)-N-methylamid). 
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(500) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutarnine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -H, namely glutaminyl-(2,5-dihydro-1 H-pyrrole). 

(501) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -COOH, namely glutaminyK2,5-dihydro-1H-pyrrole-2-carboxylic acid). 

(502) Compound according to general formula (I) containing L-a-glutamine or L-d- 
tmvglu^ -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -CONH2, namely glutaminyl-(2,5-dihydro-1 H-pyrrole-2-carboxamide). 

(503) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -B(OH)2, namely glutaminyK2,5-dihydro-1H-pyrrole-2-boronic acid). 

(504) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -SO3H, namely glutaminyl-(2,5-dihydro-1H-pyrrole-2-sulphonic acid). 

(505) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -CF 3| namely glutaminyl-(2,5-dihydro-2-trifluoromethyl-1H-pyrrole). 

(506) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine. wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 2?2 = -H and 
A 4 = -OP(=0)(OH)2, namely glutaminyl^^-dihydro-IH-pyrrole^-phosphoric acid). 

(507) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 6 = CR 292 and R 292 = -H and 
A 4 = -P(=0)(OH)2, namely glutaminyl-(2,5-dihydro-1H-pyrrole-2-phosphonic acid). 

(508) ; Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -H and 
A 4 = -OP(=0)(OR 314 )(OR 315 ) and R 314 = -C 6 H 5 and R 315 = -C 6 H 5 , namely glutaminyl- 
(2,5-dihydro-1 H-pyrrole-2-phosphoric acid diphenyl ester). 
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(509) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = 'CR^ and R 291 = -H and X s = CR 292 and R 292 = -H and 
A 4 = -P(=0) (OR 31 *)(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5> namely glutaminyl- 
(2,5-dihydro-1H-pyrrole-2-phosphonic acid diphenyl ester). 

(51 0) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 - -H 
and A 4 = -C-N, namely glutaminyl-(4-methyl-2,5-dihydro-1H-pyrrole-2^rbonitrile). 

(51 1) Compound according to general formula (I) containing L-a-giutamine or L-o> 
homoglutamine, wherein X 4 = CR 291 and R 291 = -C 6 H 5 and X 5 = CR 292 and R 292 = -H 
and A 4 = -C=N, namely grutaminyl-(4-phenyl-2,5^^ 

(512) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CF 3 and X 5 = CR 292 and R 292 = -H 

arid A 4 = -CsN, namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1H-pyrrole-2- 
carbonitrile). 

(513) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -ON, namely glutaminyl-(3-methyl-2,5-dihydro-1H-pyrrole-2-carbonitrile). 

• EW^^S^^^S^i formula (i) containing L-a-glutamine or L-a- 

homoglutem^^f i^in^ 4 ^ CR 2 ?* and R 291 , = r H and X?= CR 292 andR 292 - -C 6 H 5 
a " C 5 A4 = ' name| y 9lutaminyK3-pheny|-2,5-dihydro-1 H-pyrrole-2-carbonitrile). 

(515) Compound, according to general formula (I) containing L-a-glutamine or L-a- 
hgmQglutamine, wherein X 4 ? CR 291 and R 291 = -H and X s = CR 292 and R 292 = CF 3 ; 
apd A 4 = tCsN, namely glutaminyl-(3-trifluoromethyl^2 f 5-dihydro-1 H-pyrrole-2- 
carbonitrile). 

(516) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 - CH 3 

and A 4 = -CsN, namely glutaminyl-(3,4rdimethyl-2,5-dihydro-1H-pyrro1e-2- 
carbonitrile). 
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(517) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 
and A 4 = -COOK, namely glutaminyl-(4-methyl-2,5-dihydror1 H-pyrrole-2-carboxylic 
acid). / 

(518) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -C 6 H 5 and X 5 = CR^ and R 292 ■ -H 
and A 4 = -COOH, namely glutaminyl-(4-phenyl-2 ,5-dihydro-1 H-pyrrole-2-oarboxylic 

acid).. ■ : 71 ... : .. • 

(5J9) Compound according to ? general formula oj ; L-^a- 

homoglutamine, wherein X 4 = CR 291 and R 291 = CF 3 and*X 5 - ==. GR 29 f?iand! 
and A 4 = -COOH, namely glutaminyl-(4-trifluoromethyl-2,5<lihydro-1H-pyrrole-2- 
carbpxylic acid). 

(520) Compound according to general formula (I) containing L-a-glutamine or L-ix- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -COOH, namely glutaminyl-(3-methyl-2 f 5-dihydro-1H-pyrrole-2-carboxylic 
acid). 

(521) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and A 4 = -COOH, namely gIutaminyl-(3-phenyl-2,5-dihydro-lH-pyrrole-2-carboxylic 
acid). 

(522) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CF 3 
and A 4 = -COOH, namely glLrtaminyl-(3-trifluoromethyl-2,5-dihydro-1H-pyrrole-2- 
carboxylic acid). 

(523) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -COOH, namely glutaminyl-(3,4-dimethyl-2,5-dihydro-1 H-pyrrole-2- 
carboxylic acid). 

(524) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = -H 
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and kt= -B(OH)z, namely glutaminyl-(4-methyl-2 ) 5-dihydro-tM-pyrrole-2-boronic 
acid). ■ ; ,- •■ : 'y ' :.. .... • ..... .-, .-. . 

(525) Compound according to general formula (I) containing L-a-glutamine or L-atr 
.homoglutamine, wherein X 4 = CR 291 and R 291 = r C 6 H 5 and X 5 = CR 292 and I R 292 = -H 
and, Af. = rB(OH)2, namely glutaminyK4-phenyl-2,5-dihydro-1 ^H-pyrrole-2-boronjc . 

acid). , - !: - • " ; -j^U,;? 'i. - fi ": - '- ■ ^-V.-- ••-./; f • .•.>- •;; 

(526) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein X 4 = CR 291 and R 291 = CF 3 and X s - CR 292 and R 292 = -H 
and.A 4 = -B(OH)2, namely glutaminyl-(4-trifluorpmethyl-2 

bpronic.acid). ; . ...... 

(527) Compound according; to general formula (I) containing L-a-glutamine or L-a- 
^ompglutamine, wherein X 4 = CR 291 and R 291 = -H and X s = CR 292 and R 292 = CH 3 
and A 4 =.-B(Oljl)2, namely : glutaminyl-(3-methyl-2,5-dihydro-1H-pyrrole-2-boronic . 
acjd>. . .. , .. . ... , . 

(528) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and A 4 = -B,(OH) 2 , namely ,giutaminyl-(3Tphenyl-2,5-dihydro-1H-pyrrole-2-boronic 

mi:^ • ,..'."->._. • . •.: . 

ii(529) CCompound^aGGbl-dingrtP 

ehomoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CF 3 

r^bprpnic acid),- ... . ..... .. \ v: 

' (530) ' Compound according to general formula (I) containing L-a-glutamine or L-a- 
^bmogldiamine, wherein X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 2 ? 2 = CH 3 
^iandA 4 .= rB(PH][2,.;namelya 

: acid). : , _ . . ,. - ,-;.,/ ' , ; .. '-. ; : 

^(531^ 

homoglutamihe, wherein X 4 = CR 291 and R 291 = CH 3 andX 5 = CR 292 and R 2 ? 2 - -H 
and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 = -CgHs and R 317 = -C 6 H 5) namely 
glutaminyl-(4-methyl-2,5-dihydro-1H-pyrrole-2-phosphonic acid diphenyl ester). 

A 
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(532) Compound according to general formula (I) containing L-a-glutamirie or L-ct- 
homoglutamine, wherein X^MeR 291 and R 291 = -C 6 H 5 and X 5 = CR 292 and R 292 = -H 
and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 = -C 6 H 6 and R 317 = -C 6 H 5> namely 
glutaminyl-(4-phenyl-2,5-dihydro»1 H-pyrrole^2-phosphonic acid diphenyl ester). 

(533) Compound according to genera L-a-glutamjne or L>a- 
homoglutamm^ and R? 91 = GF 3 and X 5 = CR 29 ^ and R 292 = -H - 
apd^= -P^O) (OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 6 , namely 
glutaminyK4 r trifluoromethyl«^ acid diphenyl. 

ester}.-?.., . /V m ... y ... c ^ : . iy ^ : - . -^xy,^ . \< - \ 
(53#/ CfompSund^cco^^ 

homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -P(=0)(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely 
glutaminyK3-methyl-2 f 5-dihydro-1 H-pyrrole-2-phosphonic acid diphenyl ester). 

(535) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = CR 292 and R 292 = -C 6 H 5 
and a 4 = -P(==0) (OR 3 5(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5> namely 
glutaminyl^S-phenyl^^-dihydro-l H-pyrrole-2-phosphonic acid diphenyl ester). 

(536) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X s = CR 292 and R 29? = CF 3 
and A 4 = -P(=Q) (OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely 
glutaminyl-(3 : ^ acid diphenyl 
ester). £ . 

(537) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein : X 4 = CR 291 and R 291 = CH 3 and X 5 = CR 292 and R 292 = CH 3 
and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely 
glutaminyHS^Hdime^ acid diphenyl ester). 

(538) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -H, namely 
glutaminyl-(1 N-2,5-dihydro-1 H-imidazole). 
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(539) Compound according to general formula (I) containing L-a-glutamine orL-a- 
homoglutamine, wherein X 4 = N and X 5 « CR 292 and R 292 = -H and A 4 = -CsN, namely 
glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-carbonitrilej. 

(540) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -COOH, 
namely gJutaminyl-(1 N-2,5<lihydn>1 H-imidazole-5-carboxylic acid). 

(541) : Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 - -H and A 4 = -CONH 2 , , 
namely glutamihyl-(1 N-2,5-<Jihydro-1 H-imidazole-5-carboxamide) . 

(542) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -B(OH) 2 , 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-boronic acid). 

(543) . Compound according to general formula (I) containing L^a-glutamihe or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -S0 3 H, 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-5-sulfonic acid). 

(544) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -H and A 4 = -P(=0) 
(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely glutaminyl-(1N-2,5- 

•{^i-K«;^.^P^n^.??^ l nfl : * 0 9f "era! formula (I) containing L-a-glutamine of L-a- 
homog^ R 291 = '-H and X 5 J N and A 4 = -C^N, namely 

glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-2-carbonitrile). 

(546) Compound according to general formula (I) containing, L-a-giutamine or L-a- 
. tipmoglutamine, wherein X 4 - CR 291 and R 291 = -H andjx 5 = N and A 4 = -COOH, 

namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-2-carboxylic acid). 

(547) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -Hand X s = N and A 4 = -CONH 2 , 
namely glutaminyl-(i N-2,5-dihydro-1 H-jmidazoie-2-carboxamide). 
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(548) . Compound according to genera! formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 = N and A 4 = -B(OH) 2 , 
namely glutaminyl-(1N-2,5-dihydro-iH-imidazole-2-boronic acid). 

(549) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -H and X 5 » N and A 4 = -S0 3 H, 
namely glutaminyl-(1 N-2,5-dihydro-1 H-imidazole-2-sulfonic acid). 

(550) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 - -H and X 5 = N and A 4 = -Pfo) v ' 
(OR 316 )(OR 317 ) and R 316 = -CeHs and R 317 = -C 6 h 5i namely glutaminyl-(1N^;5- ' : 
dihydro-1 H-imidazofe-2-pho^^^ 

(551) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X ? = N and A 4 = -H, namely 
glutaminyl-(4-trifluoromethyl-2,5-dihydro-1H-imidazole). 

(552) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X 5 = N and A 4 = -C^N, 
namely glutaminyl^trifluoromethyl^.S-dihydro-l H-imidazole-2-carbonitrile). 

(553) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X s = N and A 4 = -B(OH) 2 , 
namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1H-imidazole-2-boronic acid). 

(554) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = CR 291 and R 291 = -CF 3 and X s = N and A 4 = -P(=0) 
(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = -C 6 H 5 , namely glutaminyl-(4- 
trifluoromethyl-2,5-dihydr6-1H-imidazole-2-phosphohic acid diphenyl ester). 

(555) Compound according to general formula (I) containing L-a-glutamirie or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -CF 3 and A 4 = -C=N, 
namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1H-imidazole-5-carbonitrile). 

(556) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -CF 3 and A 4 = -B(OH) 2 , 
namely glutaminyl-(4-trifluoromethyl-2,5-dihydro-1 H-imidazole-5-boronic acid). 
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(557) Compound according to general formula (I) containing L-a-glutamine or U-cc- 
. homoglutamine, wherein X 4 = N and X 5 = CR 292 and R 292 = -CF 3 and A 4 = -P(=0) 

(OR 316 )(OR 317 ) and R 316 = -C 6 H 5 and R 317 = ~C 6 H 5 , namely glutaminyK4- 
tiifiuoromethyl-2,5-dihydro-1H-imida2oIe-5-phosphonic acid diphenyl ester). 

(558) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -H, namely g!utaminyl-(4N-3, 5- 
dihydro-4H-1 ,2,4-triazole). 

(559) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and; A 4 = -C=N, namely glutaminyl-(4N- 
S^-dihydro^H-l^^riazole-S-caiiDonitrile). 

(560) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -COOH, namely glutaminyl-(4N- 
3 ( 5-dihydro-4H-1 ,2,4-triazoIe-3~carboxylic acid). 

(561) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -CO-NH 2 , namely glutaminyl- 
(4N-3 l 5-dihydro-4H-1 J 2,4-triazole-3-carboxamide). 

(562) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -B(OH) 2 , namely glutaminyl- 
(4N-3,5-dihydro-4H-1 ,2,4-triazole-3-boronic acid). 

(563) Compound according to general formula (I) containing L-a-glutamine or L-a- 
tiomoglutamine, wherein X 4 = N and X 5 = N and A 4 = -P(=0) (OH) 2l namely 
glutaminyl^N-S^-dihydro^H-l^^-triazole-S-phospHonic acid). 

(564) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 4 = N and X 5 = N and A 4 = -P(=0) (OR 316 )(OR 317 ) and R 316 
= -C 6 H5 and R 317 = -C 6 H 5 i namely glutaminyl-(4N-3,5-dihydro-4H-1 ,2,4-triazole-3- 
phosphonic acid diphenyl ester). 
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Examples for prolin mimetics of formula (VI): 




(VI) 



..tX 



(600) Compound according to general formula (I) containing L-a-glutamine or L-<x- 
homoglutamine,, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = H and A 5 = - 
H, namely glutaminyl-(3R-fluoro-pyrrolidine). 

(601) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H and = - 
H, namely glutaminyl-(3S-fluoro-pyrrolidine). 

(602) ( Compound according to generai formula (I) containing L-a-glutamine or L-a 
homoglutamine, wherein R 371 = F and R 372 = F and R 375 = H and R 376 = H and A 5 = - 
H, namely glutaminyl-(3,3-difluoro-pyrrolidine). 

(603) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 371 = F and R 372 = H and R 375 = F and R 37? = H and A 5 = - 
H, namely glutaminyl-(meso-3,4-difluoro-pyrrolidine). 

(604) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A 5 = - 
H, namely glutaminyl-(3S,4S^difluoro-pyrrolidine). 

(605) Compound according to general formula (I) containing L-d-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 .= F and R 376 ■ H and A 5 = - 
H, namely glutaminyl-(3R,4R-difluoro-pyrrolidine) ; 



) 
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(606) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -OH and R 372 = H and R 375 = H and R 376 = H and A 5 
= -H, namely glutaminyK3R-hydroxy-pyrrolidine). ■ : *; 

(607) Compound •according to general formula (I) containing L-a-glutamine or L-a- 
1 homoglutamine, wherein R 371 = H- and R 372 = -OH arid R 375 = H and R 376 = H and A 5 

= -H, namely glutaminyl-(3S-hydroxy-pyrrdlidine); 

; (608) Compound according to general fomiula (I) containing L-d^glutamine or L-a- 
. homoglutamine, whereintR 371 +: R 372 = (=0) and R 375 = H and R 37 ? = H and A 5 - -H, 
namely glutaminyl-(3H)xo-pylrrolidine). ' i • 

(609) Compound according to general formula (I) containing L-a-^glutamine or L-a- 
homoglutamine, wherein; R 371 = F and R 372 = H and R 375 = H and R 376 = H and A 5 = - 
CsN, namely glutaminyl^^ 

(610) Compound according . to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H and A 5 = - 
C=N, namely glutaminyl-(4S-fluoro-pyrrolidine-2S-carbonitriie). 

(61 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F arid R 375 = H and R 376 = H and A 5 = - 
Csiy, namelyjg^ • "•• • 

(6f2)y&^ 

■npjnoglutamine, wherein R 37 ? - H and iR 37 ! = H arid R 37 ? = F and R 376 ■ H arid A 5 = - 
CsN, namelylgltrtaminy1-(3&fluo^ 

(613) Compound -according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherejn Rf 1 = R and R 372 = H and R 375 = F and 5 R 37$ = H and A 5 £ - 
CsN, namely glutaminy1-(3S,4RKliflubr6-py^^ - 

(614) Compound according id geriefatfo'M L-d-iglutamirie or L-a- 
homogjutamine, wherein R 371 = H and R 372 = F arid R 3 ^ = F and R 376 = H and A 5 = - 
C=N; namely glutaminyl-(3Si^^^ 
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(615) j\ Compound according to general formula (I) cbritaihihg L-d-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = H and R 376 = F arid A 5 = - 
C=N. namely glutaminyKSR^fluoro^pyrrolidine^S-carbo (Epinier zu 197)^ 

(616) Compound according to general formula (I) containing t%^glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 37 ? = F and A ? * - 
CsN, namely glutaminylK3R,HR-fluoro^ 

(617) Compoundiaccprding. to general Mnv^a (^ <x>nt^w^ L-a-glutamine or L-a- 
homoglutamine, wherein R 37 ! = FiandR 3 : ^ ; = H and R 37 ^ H ihd R!H sK3fl$/$#* 
CsN,. namely glutaminy^^ 

(618) Compound according to general formula •(l)^ntainihg i L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -H and R 372 = rH and R 375 = -F and R 376 = -F arid A 5 
= -CsN, namely glutaminyl-(3;3-difluoro-pyrrolidirie-2S^carbonitrile). 

(619) Compound according: to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 37 \ = -F and R 372 = -F arid R 375 = -F and R 376 = -F and A 5 = 
-CsN, namely glutaminyKS^^^rtetrafluorb-pyrrolidine-as^rbonitrile). 

(620) Compound according to general formula (I) containing L-a-glutamine or Lra- 
hpmoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 37<5 = H and A 5 = 
-COOH, namely glutaminyl-(4R-fluoro-pyrrolidine-2S-carboxylic acid). 

(621) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 .= H and R 372 = F and R 375 = H and R 376 = H and A 6 = 
-COOH, namely glutaminyl-(4S-fluoro-pyrrolidine-2S-carboxylic acid). ; 

(622) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 .= F and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-COOH, namely glutaminyl-(4V4-difluoro-pyrrolidine-2-carboxylic acid); 

(623) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = Hand R 375 = F arid R 376 = H and A 5 = 
-COOH, namely glutaminyl-(3S-flubro-pyrrolidine-2S-carboxylic acid). 
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(624) Compound according to genera! formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = F and R 376 = H and A 5 - 
-COOH, namely glutaminyl-CaS^R^ifluoro-pyrrolidine^S^rboxylicacid). 

(625) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = F and R 376 = H and A 6 = 
-COOH, namely glutaminyl-(3S,4S-difluor6-pyrrolidine-2S-carboxy1ic acid). 

(626) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-COOH, namely glutaminyl-(3R-fluoro-pyrrolidine-2S^rboxylic acid). 

(627) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = F and A 5 = 
-COOH, namely glutaminyKSR^R-fluoro-pyrrolidine^S-carboxylic acid). 

(628) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 - F and A 5 = 
-COOH, namely glutaminyl-(3R,4S-fluoro-pyrrolidine-2S-carboxytic acid). 

(629) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homdglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 = -F and A 5 
= -COOH, namely glutaminy^ 

(630) Compound according to general formula (I) containing L-a-glutamine or L-a- 
l^bgiufeimine/ ^wherein R 371 ^-^ and R 372 = -F and R 37 * = -F and R 376 = -F and A 5 = 
jCOOH, namely glutaminyi%3,4,4,-te^ acid). , • 

(631) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein R 371 = F and R 372 = H and R 37S = H and R 376 = H and A 5 = 
-B(OH) 2 , nameiy giutam^^ 

(632) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = Hand R 372 = F and R 375 = H and R 376 = H and A 5 = 
-B(6H) 2 , namely giutaminyl-(4S-fluoro-pyrrolidine-2S-boronic acid). 



WO 2004/099134 



PCT/EP2004/004774 



285 

(633) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-B(OH)2, namely glutaminyl-(4,4^ffluorb-pyrrolidine-2-boronic acid). 

(634) Compound according to general formula (I) containing L-cc-glutamine or L-a- 
honioglutamine, wherein R 371 = H and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-B(OH)2/ namely glutarhin^ 

(635) Compound according to general formula (I) containing Uanglutamine pr L-a- 
hpmogiatamine, wherein R 371 = F and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-B(OH) 2 /namely glutamin^ ^ 

(636) Compound according to general formula (I) containing L-a-glutamine or L-<x- 
homoglutamine, wherein R 371 = H and R 372 = F arid R 375 = F and R 376 = H and A 5 = 
-B(OH)2, namely glutaminyKSS^S-difluoro-pyrrolidine^S-boronic acid). 

(637) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 376 = H and R 376 = F and A 5 = 
-B(OH)2, namely glutaminyl-(3R-fluoro-pyrrolidine-2S-boroniq acid). 

(638) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 376 = H and R 376 = F and A 5 = 
-B(OH)2, namely glutaminyl^SR^R-fluoro-pyrrolidine^S-boronic acid). 

(639) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A 5 = 
-B(OH) 2 , namely glutammyKSR^S-fluoro-pyrrolidine^S-boronic acid). 

(640) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 = -F and A 5 
= -B(OH) 2l namely glutaminyl-(3,3-difluoro-pyrrolidine-2S-boronic acid). 

(641) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -F and R 372 = -F and R 375 = -F and R 376 = -F and A 6 
-B(OH) 2l namely glutaminyl-^.S^^-tetrafluoro-pyrrolidine^S-boronic acid). 

(642) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = H and A 5 = 
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-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(4R- 
fluoro-pyrrolidine-2S-phosphonic acjd diphenyl ester). 

(643) Compound according to general formula (I) containing L-cx-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5l namely glutaminyl-(4S- 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(644) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamSne, wherein R 371 = F and R 372 = F and R 375 = H and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 Hs and R 397 = -C 6 H 5 , namely glutaminyl-(4,4- 
difluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(645) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3S- 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

(646) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = F and R 376 = H and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3S,4R- 
difluororpyrrplidine-2S-phpsphpnic acid diphenyl ester). 




-P(=0) (OR 3 ^)(OR 397 ) and^R 39 ^ = -C 6 H 5 and R 397i = -C 6 H 5 , namely glutaminyl-(3S,4S 
difluoro-pyrrolidihe-2S-phosphonic aciddiphenyl ester). 



(648) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = H and R 372 - H and R 376 = H and R 376 = F and A 5 = 
-P(=G) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -CeHs, namely glutaminyl-(3R- 
fluoro-pyrrolidihe-2S-phbsphonic acid diphenyl ester). 

(649) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein R 371 = H and R 372 = F and R 375 = H and R 376 = F and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 , namely glutaminyl-(3R,4R 
fluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 
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(650) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = F and R 372 = H and R 375 = H and R 376 = F and A* = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5 . namely glutaminyl-(3R,4S 
fluoro-pyrrolidine-2S-phbsphonic acid diphenyl ester). "*■'>■■ 

(651) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R 371 = -H and R 372 = -H and R 375 = -F and R 376 = -F arid A 5 
= -P(=0) (OR^XOR^and R 396 = -CeHs and R 397 = -C 6 H 5> namely glutaminyl-(3, 3- 
difluoro-pyrro|idine-2S-ph6sphonic acid diphenyl ester). - ' 

(652) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein R = -F and R ■ = -F arid R 375 = -F and R 376 = -F and A 5 = 
-P(=0) (OR 396 )(OR 397 ) and R 396 = -C 6 H 5 and R 397 = -C 6 H 5l namely glutaminyl- 
(3,3,4 I 4-tetrafluoro-pyrrolidine-2S-phosphonic acid diphenyl ester). 

Examples for prolin mimetics of formula (VII): 




(700) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine; wherein m = 0 and o = 1 and A 6 = -H, namely 1-glutaminyl-(4,5- 
methano-pyrrolidine) . 

(701) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,, wherein m = 1 and o = 0 and A 6 - -H, namely 1-glutaminyl-(3,4- 
methanorpyrrolidine) . 



WO 2004/099134 



PCT/EP2004/004774 



288 

(702) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine.wherein m = 1 and o = 1 and A 6 = -H, namely 1-glutaminyl-(4,5- 
methario-piperidine). 

(703) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine.wherein m = 0 and o = 2 and A 6 = -H, namely 1^lutamihyl-(5,6- 
methanb-piperidinej. 

(704) ! Compound according to general formula (I) containing L-a-glutamjne or L-a- 
homoglutamihe, wherein m = 0 and o = 1 and A 6 = -CsN, namely 1-glutaminyl-(4,5- 
methancHpyrrolidih-2<!aroonitnle^ ^ 

(705) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hompglutamine, wherein m = 1 and o = 0 and I A 6 = -CsN, namely 1-glutaminyJ-(3,4- 
methano-pyiTolidin-2-carbonitrile) . 

(706) Compound according to general formula (I) containing L-a-glutamine or L-a- 
nompglutemin§,wherein m = 1 and o = 1 and A 6 = -CsN, namely 1-glutaminyl-(4,5- 
methano : piperidin-2 r carbonitrifo^ 

(707) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine.wherein m = 0 and o = 2 and A 6 = -C=N i namely 1-glutaminyl-(5,6- 
methano-piperidin-2-carbonitrile). 

:^9§fe5a9^P9 gn l -l^^^g ^S^neral formula (I) containing L-a^glutamine or L-a- 

i$8$fe; ; ; ^ (l-).j»nteining^^l.u^iT^I|^^L-a- 
.hprnoglutamine,; wherein m : ; = 1. and o = p and A- =? -CQOH, namely 1 -glutaminylf(3,4- 
metoa^ 

^^^ i ^pnipoun^ according togeneral formula (I) containing ^a-glutamine or L-a- 
hpmoglutamine,. wherein m =, 1 and o = 1 and A 6 = -COQH, namely l-glutaminyl-(4,5- 
\methano-pipendin-2 T ,c^ 

^^1)^ = ^9Pn^P9"^ ^l^prdjng to general formula (!) containing Lrarglutamine or L-a- 
homoglutamine.wherein m = 0and o = 2 and A 6 = rCQOH, namely 1-glutaminyl-(5,6- 
methano-piperidin-2- carboxylic acid). 
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(712) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hpmoglutamine, wherein m = 0 and o = t arid A® = -B(OH) 2 , namely 1 -glutaminyl- •' 
(^Srmethanp-pyrrolid^ 

(713) Compound according to general formula (I) containing L-a-glutamine prL-a^ 
hpmoglutamine, wherein m = 1 and o = Ojand A* f -B(OH) 2 , namely 1 -glutam inyl- 
(3,4-methaq^ 

(714) Compound according to general formula (I) ppntaining L^^lutamlne oriL-a^ 
hompglutamine, wherein m = 1 and q r ^;1 ( and A? == -B(QH)2. namely 1 glutaminyl- > 
(4 r 5nmethariQ-piperidin-2-^ 

(£15) r - Compound according to general fprrnulja (I) TOn^iip ingtUnP^tg lutamine: or; li-<xtr 
hor^glutaqiine ri vyh^rein m ^Q,and^p.= 2 and. A 6 = -B(pH)2, namely^l rglutarninyl- 
(S^-methan^ acid). 

(716) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine,. wherein m = 0 and o = 1 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C 6 H 5 and R 477 = -C 6 H 5l namely l-glutaminyl^^-methano-pyrrolidin^-phosphonic 
acid diphenyl ester). 

(717) Compound according to general formula (I) containing L-a-glgtamine or L-a- 
homoglutamine, wherein m = 1 and o = 0 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 47 * = 
-CSs and R 477 = -C 6 H 5 , namely 1^lutaminyK3,4^ 

acid diphenyl ester). 

(718) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein m = 1 and o = 1 andA 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C6H5 and R 477 = -C 6 H5, nameiy 1-glutaminyl-(4,5-methano-piperidin-2-phosphonic 
acid diphenyl ester). 

(715) Compound according to general formula (I) containing L-a-glutamine or L-oc- 
homoglutamine, wherein m = 0 and 0 = 2 and A 6 = -P(=0) (OR 476 )(OR 477 ) and R 476 = 
-C6H5 and R 477 = -C 6 H 5 , namely 1-glutaminyl-(5,6-methano-piperidin-2- phosphonic 
acid diphenyl ester). 
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Examples for prolin mimetics of formula (VIII): 




A 7 (VIII) 



(800) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 
X 6 -X 7 ■ double bond and A 7 = -H, namely 1-glutaminyl-(2,3-dihydro-1H-pyrrole). 

(801) -Compound according to general formula (I) containing L-a-glutamine of L-d- 
homoglutamine, wherein X 6 = N and X 7 = CR 497 and R 497 = H and X 6 -X 7 = double 
bond and A 7 = -H, namely 1 -glutaminyl-(4,5-dihydro-1 H-pyrazole). 

(802) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -H, namely 1 -glutaminyl-(4,5-dihydro-1 H-imidazole). 

p(803) .Gompoundaccordingto.g^ 

{?hT)mbg^ = N and X^-X 7 - double bond >and A 7 = -H, 

>>hamely4l^lutamihyK4^ 

jj(804>^ 

homoglutamine. wherein O and X 7 = CR 4 ^ 3 R 494 and R 49 ^=H and,R 494 = H and 
..-j xW - single bond and A 7 = -H, namely 2-glutaminyl-(isoxazolidine). 

(805) Compound according to. general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 - NR 492 and R 492 - H andX 7 * CR 493 R 494 and R 493 = H 
and R 494 * H and X^X 7 = single bond and A 7 = -H, namely :1 -glutarninyl- 
(pyfazolidine). 

(806) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 
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X 6 -X 7 = double bond and A 7 = -CsN, namely 1-glutaminyl-(2,3-dihydro-1H pyrrole-2- 
carbonitrile). 

(807) Compound according to general formula (l> containing Lra-glutamine or L-a- 
homoglutamine, wherein X s = CR 496 and R 496 = -C=N and X 7 = CR 497 and R 497 = H 
andX 6 -X 7 = double-bond and A 7 = -H, namely 1^glutaminyl-(4;5-dihydro-1H-pyrrole- 
2-carbonitrile). 

(808) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X? = N and X 7 = CR 497 and R 497 = H-and X 6 -X 7 == . double ', •- 
bond and A 7 = -C=N, namely 1.glutaminyl-(4,5^dihydro-1 N-pyrazole-5-caroonrtrile). 

(809) Compound according to general formula :(l) Gontaining-L^a-glutamine or L-a- 
hdmoglutamine, wherein X 6 . = CR 496 and R 496 = H and X 7 = N and X 6 -X 7 = double ' 
bond and A 7 = -C=U, namely 1-glutaminyl-(4,5Klihydro-1H-imidazole-5-carbonitrile). 

(810) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -CsN and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -H, namely 1-glutaminyK4,5-dihydro-1H-imidazole-2-carbonitrile). 

(81 1) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N arid X 7 = N and X 6 -X 7 = double bond and A 7 = -CsN, 
namely 1-glutaminyl-(4,5-dihydro-1 H-1 ^.S-Wazple-S-carbonitrile). 

(812) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = O and X 7 = CR 493 R 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 = -C=N, namely 2-glutaminyl-(isoxazolidine-3- 
carbonitrile). 

(81 3) Compound according to general formula (!) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -C^N, namely 1 -glutaminyl- 
(pyrazolidine-5-carbonitrile). 

(814) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = -C^N andX 7 = CR 493 R 494 and R 493 = 
H and R 494 = H and X 6 ^ 7 = single bond and A 7 = H, namely 1-giutaminyl- 
(pyrazolidine-2N-carbonitrile). 
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(815) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 - CR 496 and R 496 = H and X 7 = CR 497 and R 497 = H and 
X 6 -X 7 = double bond and A 7 = -COOH, namely 1-glutaminyl-(2,3-dihydro-i H-pyrrole- 
2-carboxylic acid). 

(816) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 498 and R 496 = -COOH, and X 7 = CR 497 and R 497 = H 
and X 6 -X 7 = double bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1 H-pyrrole- 
2-carboxylic acid). 

(817) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
hbmoglutamihe, wherein X 6 = N and X 7 = CR 497 and R 497 = H and X 6 -X 7 = double 
bond and A 7 = -COOH, namely 1-glutaminyl-(4,5-dihydro-1H-pyrazole-5-carboxylic 
acid). 

(81 8) Compound according to general formula (I j containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -COOH, namely 1-glutaminyl-(4,5-dihydro-1H-imidazole-5-carboxylic 
acid). 

(819) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = OR 496 and R 496 = ^COOH and X 7 = N and X 6 -X 7 = 
double bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1H-imida 

' '''canbokytic acid).: '*•'. 

^ ploy ? ^ C^^lirtaWin'e 6rl-d-. 

'^omo^lu^in^ wtieVem = Wand X 7 = N and X 6 -X 7 = double bond and A 7 = 
- : icoOH, "namely 1-glutaminyl-(4 l 5-dihydro-1 H-1 ,2,3-triazole-5-carboxylic acid). 
$21) Compound according to general formula (I) containing L-Kx-glutamine 'or.C-a- 
^omogiutamine, wherein X 6 = 0 and X 7 = CR 493 R 494 and R 493 * H and R 494 = Hand 
X e -X 7 = single bond arid A 7 = -COOH, namely 2-glufaminyl-(isoxazolidine-3- 
carboxylic acid). ; 

(822) Compound according to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine. wherein X 6 = NR 492 and R 49 * = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -COOH, namely 1 -glutamiriyl- 
(pyrazolidine-5-carboxylicacid). 
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(823) Compound according to general formula (I) containing L-a^lutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = CR 497 and R^ 97 = H and 
X^-X 7 = double bond and A 7 = -B(OH) 2 , namely 1-glutaminyl-(2,3-dihydro-1H-pyrr6le- 
2-borohic acid). 

(824) Compound according to general formula (ij'cohtainirig L-a-glutamlrte or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -B(OH) 2 and X 7 = CR 497 and R 497 = H 
and X 6 -* 7 = double bond and A 7 = -H, namely 1 -glutaminyl-^.S^ihydro-l H-pyrrole- 
2-bbronic acid). ' : '; c - '■ J :: : -' c ; 

(825) Compound according to general formula (f) containing^ L-a- 
hom6glutamihe;whereihX^ 

bond and A 7 = -B(OH) 2 , namely 1-glutaminyl-(4,5-dihydro-1H-pyrazole-5-boronic 
acid). 

(826) Compound according to general formula (I) containing L-a-glutamine or L-a- 

homoglutamine, wherein X 6 = CR 496 and R 496 = H and X 7 = N and X 6 -X 7 = double 

bond and A 7 = -B(OH) 2 , namely 1-glutaminyK4,5-dihydro-1H-imida2ole-5-boronic 
acid). 

(827) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -B(OH) 2 and X 7 = N and X 6 -X 7 = 
double bond and A 7 = -H, namely 1-glutaminyl-(4,5-dihydro-1H-imidazole-2-boronic 
acid). 

(828) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 - N and X 6 -X 7 = double bond and A 7 = 
-B(OH) 2 , namely 1-glutaminyl-(4,5-dihydro-1 H-1 ,2,3-tria2ble-5-boronic acid). 

(829) Compbund according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = O and X 7 = CR 493 R 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 = -B(OH) 2 , namely 2-glutaminyl-(isoxazolidine-3-boronic 
acid). 

(830) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond and A 7 = -B(OH) 2) namely 1-glutaminyl- 
(pyrazolidine-5-boronic acid). 
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(831) Compound according to general formula (I) containing L-ct-glutamine or L-a- 
homoglutamine, wherein* 6 = CR 496 and R 49 * = H and X 7 = CR 497 and R 497 = H and 
X 6 -X 7 == double bond and A 7 ^-P(=0) (OR 556 j(OR 557 ) and^R 55 ^ -C 6 H 5 and R 557 = 
-CeHs, namely 1-gIutaminyl-(2^ acid diphenyl 

(832) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutaniine, wherein X 6 = CR^ and R 496 = -P(=0) (OR 616 XOR 517 ) and R 516 = 
-C 6 H 5 and R* 17 ^C 6 hh arid X 7 = CR 497 and R 497 = H and X 6 -X 7 = double bond and A 7 
= -H, namely i-glutemiriyK^ ester). 

(833) Compound according to general formula (I) cohtaining li-a-^|lutamine or L-a- 
homoglutanriiri^; wherein X 6 = : N and X 7 = CR 497 and R 497 = H and X 6 -X 7 = double 
bond and A 7 = -P(=0) (OR 556 )(OR 6?7 ) "^'tiP^j^^f&FF = -C 6 H 5 , namely 1- 
giutamihyl-(4',5-diHydrd^^ diphenyl ester). 

(834) Compound according to general formula (I) containing L-a-glutamiri^ or L-<x- 
homoglutamirie; wherein X 6 = CR 496 arid R 496 = H and X 7 = N and X 6 -X 7 = double 
bond and A 7 = -P(=0) (OR 556 )(OR 557 ) and R 556 = -C 6 H 5 and R? 67 = -C 6 H 5 , namely 1- 
glutaminyl-(4,5-dihydro-1H-imidazole-5-phosphonic acid diphenyl ester). 

(835) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = CR 496 and R 496 = -P(=0) (OR 516 )(OR 517 ) and R 516 = 
-C 6 H 5 and R 517 = -C 6 H 5 and X 7 = N and X 6 -X 7 Rouble Bond and A 7 = -H. namely 1- 
glutaminyK4,5-dihydro-1H-imida2ole^2-phosphonic acid diphenyl ester). 

(836) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = N and X 7 5 N and X^X 7 = double bond and A 7 = 
-P(=0) (OR 556 )(OR 557 ) and R 556 = -OeHs and R 557 = -C 6 H 5l namely 1-glutaminyl-(4,5- 
dihydro-1H-1,2,3-triazole-5-phosphonic acid diphenyl ester). 

(837) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 6 = O and X 7 = CR 493 R 494 and R 493 = H and R 494 = H and 
X 6 -X 7 = single bond and A 7 = -P(=0) (OR 556 )(OR 557 ) and R 556 = -C 6 H 5 and R 557 = 
-CeHs, namefy 2-glutaminyl-(isoxazolidine-3-phosphonic acid diphenyl ester). 

(838) Compound according to general formula (I) containing L-^t-glutamine or L-a- 
homoglutamine, wherein X 6 = NR 492 and R 492 = H andX 7 = CR 493 R 494 and R 493 = H 
and R 494 = H and X 6 -X 7 = single bond arid A 7 = -P(=0) (OR 556 )(OR 557 yand R 556 = 
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-CeH 5 and Fi 557 * -CgHlis, namely l-glutaminyKpyrazolfdine^S-phdsphohic acid 
diphenyl ester). ! ^ ! '' 



Examples for prblin mimetics of formula ((X) 




(900) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = H, namely 7-glutaminyl- 
(5,6,7,8-tetrahydrd(imidazo[1,2-a]pyra2ine). 

(901) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CR^ arid R 575 = H; namely 7- 
glutamiriyl-C2-methyl-5,6,7 ) 8-tetrahydro(imidazo[1,2-a]pyrazine). 

(902) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X s ± CR 570 and R 570 - -CF 3 and R 575 = H, namely 7- 
glutaminyl-(2-(triflUor0memyl)-5 l 67,8-tetrahydrd(imida2o[1 ,2-a]pyrazine). 

(903) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 arid R 570 = -CH 2 CH 3 and R 575 - H, namely 7- 
glutaminyl-(2^thyl-5,6,7,'^^ 

(904) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = H, namely 7- 
glutaminyl-(2-phenyJ-5 I 6,7 I 8-tetrahydro(imidazo[1 ,2-a]pyrazine). 

(905) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamihe, wherein X 8 = CR 570 and R 570 = -p-CeHst^Fa) and R 575 = H, namely 7* 
glutaminyl-(2-(4-trifluoromethyl-phenyl)-5,6,7,8-tetrahydro(imidazo[1,2-a]pyrazine). 
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(906) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H5(CF 2 CF3) and R 575 « H,: 
namely 7-glutaminyl-(2-(4-pentafl^^ 

a]pyrazine). . V: . , : 

(907) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 (3-F)(4-eF 3 ) and R 575 = H, 
namely 7-glutaminyl-(2-(37fl^^ 

tetrahyd rq(im idazq[ 1 , 2-a]pyrazine), 

(908) Compound according to general formula (I) containing L-a-glutamine or Uqc- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = H, namely 7- 
glutaminyl-(2 r (4-fluorpphenyl)-5,6 ,7,8-tetrahydro(irnidazo[1 ,2-a]pyrazine). 

(909) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, vyherein X 8 = CR 570 and R* 70 = -p-C 6 H 4 (QpH3) and R 575 = H, namely 
7-glutaminyl-(2^ 

(910) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (QCF 3 ) and R 575 = H, namely 
7-gl^taminyl-(2^^ 

a]pyrazine). 

(911) , Compound according to general formula (I) containing L-a-glutamine or L-a- 
jiomoglutamine, wherein k 8 = CR 570 and F* 570 = -p-CeH^OCFzCFaj and R^= W, 
namely lHglutaminyH2^(4 : (pentafluoroe^ 
tetrahydro(imidazo[1 9 2-a]pyraiihe). * 

(912) Compound according to generaTformula (I) containing llna-glutahiine or L-a- 
lio^gy^ine, whe^ arid R 575 = hJ namely % 
glutei^ 

(913) Compound according to general formula (I) containing Lna-glutamine or L-a- 
homogiuta^ wherein X 8 = CR 570 and R 57(i = -CF2CF3 and R 575 = H,' nanrlely 7- " " 
gluiaminyl-^ ,2-aJpyrazine). 

(914) 1 bompbund acbofding to general formula (I) containing L-a-giutamihe or L-a- 
homoglutamine, wherein X 8 = CR 570 and Fi 570 = H and R^ 75 = -C=n/ namely 7- 
glutaminyl-(3-cyano-5 f 6,7,8-tetrahydro(imidazo[1 f 2-a]pyrazine). 
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(915) Compound according to generai formula (I) containing L-d-glutamine or L-a- 
homoglutamine, wnerein X 8 = CR 570 and R 570 = -CH 3 and R 575 = -C=N, namely 7- 
glutaminyK2-methyl-3-^ 

(916) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutaminel wherein X s = CR 570 and R 570 '= -CF 3 and R 575 = -CsN, namely 7- 
glutaminyl-(2%rifluoromemyi)- 3^yan^ 

(917) Compound according to general form (I) containing L^HJlutamirie or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -ChiaCHs'and R 575 = -C=N t namely 7- 
glutaminyl-(2^fhyl-3-cyano-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine). 

(918) Compound according to general formula (I) containing L-a-glutamine or L-<x- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C e H 5 and R 575 =-CsN, namely 7- 
glutaminyl-(2-phenyl-3-cyano-5 l 6,7,8-tetrahydro(imidazo[1,2-a]pyrazine). 

(919) Compound according to general formula (I) containing L-a-glufamine or L-a- 
homogjutamine, wherein X 8 = CR 570 and R 570 = -p-C6H 5 (CF 3 ) and R 575 = -C^N, 
namely 7-glutaminyl-(2-(4-trifluoromethyl-phenyl)-3-cyano-5,6,7 1 8- 
tetrahydro(imidazo[1,2-a]pyrazine). 

(920) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 - CR 570 and R 570 = -p-C 6 H 5 (CF 2 CF 3 ) and R 575 = -C=N, 
namely 7-glutaminyi-(2-(4-pentafluoroethyl-phenyl)-3-cyano-5,6,7 1 8- 
tetrahydrp(imidazol1,2-a]pyrazine). 

(921) Compound according to general formula (I) containing L-a-glutamine or L-o> 
homogtutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 (3-F)(4-CF 3 ) and R 575 = -C=N, 
namely 7-glutaminyl-(2-(3-fluoro-4-trifluoromethyl-phenyl)-3-cyano-5,6 I 7,8- 
tetrahydro(imidazo[1,2-a]pyrazine). 

(922) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine* wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = -CdM, namely 7- 
glutaminyl-(2-(4-fluorophenyl)-3-cyano-5 I 6,7,8-tetrahydro(imidazo[1,2-a]pyrazine). 

(923) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCH 3 ) and R 575 = -C=N, 
namely 7-glutaminyl-(2-(4-methoxyphenyl)-3-cyano-5,6,7,8-tetrahydro(imidazo[1,2- 
a]pyrazine). 



) 



) 
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(924) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X? = CR 570 and R 570 = -p-CeH^OCFa) and R* 75 = -GsN, 
namely 7-giutaminyl-(2-(4-(triflub^^ 
tetrahydroOmidazofi^aJpyrazine). 

(925) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-CeH^OC^CFa) and R 575 = -C^N, 
namely 1-glutaminyl-(2-(4-(pentafluoroethoxy)-3-cyano-phenyl)-5 f 6 ,7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine). 

(926) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 670 and R 570 = -3,4-C6H 3 F2 and R 575 = -C=N, namely 
7-glutaminyI-(2-(3,4-difiuor^ 

ajpyrazine). 

(927) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 - CR 570 and R 570 = -CF 2 CF 3 and R 575 = -CsN, namely 7- 
glutaminyl-(2 (pentafluoro-ethyl)-3-cyanch5,6y^^^ 

(928) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = -COOH, namely 7- 
gIutaminyl-(5,67,8-tetrahydro(im acid). 

(929) Compound according to general formula (I) containing L-a-glutamine or L-a- 
.homoglutamine, wherein X 8 = Cfc 570 and R 570 = -CH 3 !and R 67 * = -CObH, namely 7- 
£lute^ acid). 
j^3Q^ to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, ^ X 8 = CR 570 and R? 70 = -CF 3 and R 575 = -COOH, namely 7- 
glutaminy^ 

add). . t /; ' ; ' 

(931) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 =; CR 570 and R 570 = -CH2CH3 and R 676 = -COOH , namely 
7-gutaminyl-(2-ethyl-5,6,7^ acid). 

(932) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -COOH, namely 7- 
glutaminyl-(2-phenyl-5,6,7,8-tetra^ acid). 
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(933) Compound acoording to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF 3 ) and R 575 = -COOH, 
namely 7-glutaminyl-(2-(4-tnta^ ,2- 
a]pyrazine-3-carboxylic acid). 

(934) Compound according to general formula (I) containing L-a-glutamine or L-ct- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 Hs(CF2CF?) and R 575 = -COOH, 
namely 7-glutaminyl-(2-(4-pentafluoroemyl-phenyl)-5 > 67,8-tetrahydro(imid 
a]pyrazine-3-carboxylic acid). 

(935) Compound according to general formula (I) containing L-a-gjutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 (3-F)(4^CF3) arid r575 =' 
-COOH, namely 7-glutaminyl-(2-(3-fluoro-4-trifluoromethyl-phenyl)-5,6,7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-carboxylic acid). 

(936) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = -COOH, namely 
7-glutaminyl-(2-(4-fluorophenyl)-5 l 6,7,8-tetrahydro(imidazo[1 > 2-a]pyrazine-3- 
cartoxylic acid). 

(937) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 arid R 570 = -p-C 6 H 4 (OCH 3 ) and R 575 = -COOH, 
namely 7-glutarninyl-(2-(4-methoxyphenyl)-5,6 p 7,8-tetrahydro(imidazo[1,2-a]pyrazine- 
3-carboxylic acid). 

(938) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCF 3 ) and R 575 = -COOH, 
namely 7-glutaminyl-(2-(4-(m'fluoro-memoxy)-phenyl)-5,6,7 l 8-tetrahydro(imidazoI1,2- 
a]pyrazine-3-carboxylic acid). 

(939) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C6H4(OCF 2 CF3) and R 575 = 
-COOH, namely 1 -glutaminyl-(2-(4-(pentafluoroethoxy)-phenyl)-5,6,7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-carboxylic acid). 

(940) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = SA-CgHzFz and R 575 = -COOH, 
namely 7-glutaminyl-(2-(3,4-difluoro-phenyl)-5,6,7,8-tetrahydro(imidazo[1,2- 
a]pyrazine-3-carboxylic acid). 
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(941) Compound according to general formula (I) containing L-a-glutamine or L-ot- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 2 CF 3 and R 576 = -COOH, namely 
7-glutaminyl-(2-(pentaft^ 

carboxylic acid). 

(942) Compound according to general formula (I) containing L-a-glutamine or L-d- 
homoglutamine, wherein X 8 = CR 570 and R 5 ™ = H and R 575 = -B(OH) 2l namely 7- 
glutaminyl^S^J^-tetrahydroCimidazotl ,2-a]pyrazine-3-boronic acid). 

(943) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 5 ? 0 and R 570 = r CH 3 and R 575 = -B(pH]fe ( namely 7- 
glutaminyl-(2--methyl-5,6,7 l 8-tetrahydro(imida2o[1 ,2-a]pyrazine-3-boronic acid). 

(944) Compound according to general formula (I) containing L-a-glutamirie or L-ct- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 3 and R 575 = -B(OH) 2 , namely 7- 
glutaminyl-(2-(trifluorome^ ,2-a]pyrazine4-boronic 
acid): 

(945) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 CH 3 and R 575 = -B(OH) 2 , namely 
7-glutaminyl-(2-ethyl-5 J 67,8rtetrahydro(imW 

(946) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -B(OH) 2 , namely 7- 
glutaminyl-(2iDhenyl-5^ acid). 

(947) Compound according to l general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF 3 ) and R 575 = -B(OH) 2 , 
namely 7^glutaminyl-(2-(4-trifl^^^ 

a]py^ " . \.. w -.. 

(948) Compound according to general formula (I) containing L-a-glutamine or L-a- 

] homoglutamine, wherein X 8 = CR 570 and R^° = -^H5(CF 2 CF 3 ) and R^ 75 = -B(OH) 2 , 
namely T^lutam^ / 
. a]pyrazine-3-borpn|c acid). t . _ . e ..,. 

(949) CpmpoUnd according to general formula (I) containing L-a-glutamine or L-a- 
homogiutamine, wherein X 8 = CR 570 and R 570 = -C 6 H5(3-F)(4-CF 3 ) and R 575 = 
-8(OH) 2 , namely 7-glutaminyl-(2-(3-fIuoro-4-trifluoromethyl-phenyl)-5,6 l 7,8- 
tetrahydro(imidazo[1 ,2-a]pyrazine-3-boronic acid). 
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(950) Cpmppiinc! acoo'rding. to general formula (I) containing L-a-giutamirie or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = -B(OH) 2l namely 
7^!utaminy!-(2^4«fluoroph 

acid): , : s ........ \. . 

(951) Compound according to general formula (I) containing L-a^lutamihe or L-a- 
hprnogl^amine, wherein X 8 = CR 570 and R 570 = -p-C 6 H4(bcH 3 ) and R 575 = -B(OH) 2> 
namely 7^lutaminyl-(2-(4-mettioxyphenyl) r 5 f 6 l 7,8-tetrahydro(imidazo[1 ,2-a]pyrazine- 
3'bpron\ci3iC\d): / ^ . . • : . . " ' s . ./"v,/^ '• ' .:.^ v ^ < ; 

(952) Compound according.to general formula (I) containing L-a-glutamihe or L-a- 
homoglutamine, wherein X 8 = CR 670 and R 570 = «p-C 6 H 4 (bCF3) and R 576 = -B(OH) 2 , 
namely 7$kte 

a]pyrazine-3-boronic acid). 

(953) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCF 2 CF 3 ) and R 575 = 
-B(OH) 2 , namely 1-glutaminyl-(2-(4-(pe^ 

tetrahydro(imidazo[1 ,2-alpyrazirie-3-borohic acid). 

(954) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R* rb = -3,4-C 6 H3F 2 and R 67 * = -B(OH) 2l 
namely 7-glutaminyl-(2-(3 1 4-difluoro-ph ,2- 
a]pyrazine-3-boronic acid). 

(955) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R* 70 = -CF 2 CF 3 and R 576 = -B(OH) 2l namely 
7-glutaminyl-(2-(pentafluoi^ 

boronic acid). 

(956) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = H and R 575 = -P(=0) (OR 596 )(OR^ 97 ) 

v and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyK5 1 6,7 l 8- 
tetrahydro(imidazp[1,2-a]pyrazine-3-phosphonic acid diphenyi ester). 

(957) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 3 and R 575 = -P(=6) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyH2-methyl- 
5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid diphenyi ester). 
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(958) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 3 and Rf 5 = -P(=Q) ,. 
(OR 696 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2- 
(trifluoromethyl)-5A7,8-tetrah^ . 
diphenyl ester). 

(959) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CH 2 CH 3 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 598 = -C 6 H 6 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2-ethyl- 
5 > 6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid diphenyl ester). 

(960) Compound according to general formula (I) containing L-a-glutamine or L-a- 
hbmoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H 5 and R 575 = -P(=0) 
(OR 896 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl^(2-phenyl- 
5 I 6 l 7,8-tetrahydro(imidazo[i,2-a]pyrazine-3-phosphonic acid diphenyl ester). 

(961) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 5 (CF3) and R 578 = -P(=0) 
(OR 596 )(OR 597 ) and R 598 = -C 6 H 5 and R 597 = -C 6 H S) namely 7-glutaminyl-(2-(4- 
trifluoromethyl-phenyl)-5 l 6 > 7,8-tetrahydro(imidazo[1,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(962) Compound according to general formula (I) containing L-a-glutamine or Lra- 
.;hom<^luta X 8 = "CR 570 and R 570 ^ .p-CeH^CFaCFa) and R 575 = -P(=0) 
'iSM^Sr" 597 ) and' R 898 = -CeHg and R 597 = -C 6 H 6 , namely 7-glutaminyl-(2-(4- 

penMuoro^ 

add diphenyl ester): 

(963) Compound according to general formula (I) containing, L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -C 6 H5(3-F)(4-CF3) and R 575 = -P(=0) 
(OR^HOR 597 ) and R 598 = -C 6 ri 5 and R 597 = -C 6 H 5) namely 7-glutaminyl-(2-(3-fluoro- 
4-trifluoromethyl-phenyl)-5,6 ) 7 I 8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic 
acid diphenyl ester). 

(964) Compound according to general formula (I) cpntaining L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 F and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H S and R 597 = -CeHs, namely 7-glutaminyl-(2-(4- 
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fluorophenyl)-5,67,8-tet^ 

ester). x 

(965) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X s = CR 570 and R 570 = -p-CeH^OCHa) and R 575 = -P(=0) 
(bR^KOR 597 ) and R 596 = -C 6 H 5 and R 897 = -CeHs. namely 7^lutaminy|-(2-(4, 
methoxyphenyO-S.ej.S-tetrahydrbOm^ tJ . 
diphenyl ester). 

(966) Compound according to general formula (I) conjajmnj L^ 
homoglutamine, wherein X 8 = CR 570 and R 570 ^jPjC^^f-^^^ ^^6) 
(OR^R 597 ) anVR^ = ^ 6 Hs artd ^^bJ^^^^^^^ ;, 
(trifluoro-methoxy)-p^ 

acid diphenyl ester). 

(967) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -p-C 6 H 4 (OCF2CF3) and R 575 = -P(=0) 
(OR 59S )(6r 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 1-glutaminyl-(2K4- 

(pentafluoroethoxy)-phenyl)-5,6J,8-tetrahydro(imidazo[1,2-a]pyra2ine-3-phosphonic 
acid diphenyl ester). 

(968) Compound according to general formula (I) containing L-a-glutamine or L-ct- 

homoglutamine, wherein X 8 = CR 570 and R 570 = -3,4-C6H 3 F2 and R 575 = -P(=0) 

(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 arid R 597 = -C 6 H 5 , namely ?-glutaminyl-(2-(3,4- 

difluoro-phenyl)-5,6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(969) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -CF 2 CF 3 and R 575 = -P(=0) 
(OR 596 )(OR 597 ) and R 596 = -C 6 H 5 and R 597 = -C 6 H 5 , namely 7-glutaminyl-(2- 
(pentafluoro-ethyl)-5 I 6,7,8-tetrahydro(imidazo[1 ,2-a]pyrazine-3-phosphonic acid 
diphenyl ester). 

(970) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 575 = .C 6 H 5 , namely 7- 
glutamiriyl-(3-phenyl-5,6 ) 7,8-tetrahydro(imidazoI1 ) 2-a]pyrazine). 
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(971 ) Compound according to general formula (I) containing L-a-glutamine or L-oc- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 575 - -CH 2 C 6 H 5l namely 7- 
glutaminyl-(3-benzyl-5 ) 6,7,8-tetrahydro(imidazo[1,2-a]pyra2ine). 

(972) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 8 = CR 570 and R 570 = -H and R 575 = 2H-tetrazol-5-yl, 
namely 7-glutaminyl-(3-(2H-tetrazol-5-yl)-5 1 6 1 7,8-tetrahydro(imidazo[f,2-a]pyrazine}. 

(973) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -H, namely 7-glutaminyi-(5,6,7,8- 
tetrahydro-l^^-triazolo^.S-alpyrazine). 

(974) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CH 3 , namely 7-glutaminyl-(3-methyl- 
5,6 ( 7,8-tetrahydro-1,2^,4-triazolo[4,3-aipyrazine). 

(975) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CH2CH3, namely 7-glutaminyl-(3-ethyl- 
5,6,7,^-tetrahydro-1 ,2,4-triazolo[4,3-a]pyrazine). 

(976) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -CF 3> namely 7-glutaminyl-(3-trifluoro- 
methyl-S^y.^tetrahydrp-l^^-triazplo^.S-alpyrazine). 

(977) Compound according to general formula (I) containing L-a-glutamine or L-a- 
pentafTuoroettyl-5,i 

(978) , Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 57S = -C 6 H 5 , namely 7-glutaminyl-(3-phenyl- 

(979) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -C 6 H 4 (4 : F), namely 7-glutaminyl-(3-(4- 
fluoro-phenyp-S.SJ.S-tetrahydro-l^^-toazolo^.S-alpyrazine). . 

(980) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 5 * 75 = -C 6 H 4 (4-CF 3 ), namely 7-glutaminyl-(3-(4- 
trifluoromethyl-phenyO-S.ey.S-tetrahydro-l^^-triazolo^.S-alpyrazine). 
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(981 ) Compound according to general formula (I) containing L-a-glutamine or Ut- 
homoglutamine, wherein X 8 = N and R 575 = H26H3(3-F)(4-CF 3 ), namely 7-glutaminyl- 
(3-(3-fluor^ 

(982) Compound according to general formula (lj containing L-d-glutamirie or L-a- 
homoglutamine, wherein X 8 = N and R 575 ■ -CH 2 CF 3 , namely 7-glutaminyI-(3-(2,2,2- 
tr'ifluoro^m-1-ylj-5,6J,8-tetrahydro-1,2,4-triazolo[4,3-a]pyrazine). 

(983) Compound according to general formula (I) containing L-a-glutamine or L-cc- 
homoglutamine, wherein X 8 = N and R 575 = -CsN, hameiy 7^lutaminyl-(^ cyano-,. 
5 A A8-tetrahydro-l ,2,4-tr1az9loJ4,^]p)^neL, ■'. j <t ' 

(984) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -COOH, namely 7-giutaminyl-(5,6,7,8- 
tetrahydrb-1 ^^-triazolo^.S-ajpyrazine-S-carboxylic acid). 

(985) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -B(OH) 2 , namely 7-glutaminyl-(5,6,7 ( 8- 
tetrahydro-1,2,4-triazdlo[4,3-a]pyra2:ine-3-boronic acid). 

(986) Compound according to general formula (I) containing L-a-glutamine or L-a- 
homoglutamine, wherein X 8 = N and R 575 = -P(=0) (OR 596 )(OR 597 ) and R 596 = -C 6 H 5 
and R 597 = -C 6 H 5 , namely J-glutaminyKS.ej.S-tetrahydro-l^^-triazoloK.S- 
a]pyrazine-3-phosphonic acid diphenyl ester). 

Examples for prolin mimetics of formula (IXa): 
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Examples for prolin mimetics of formula (XIII): 
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Examples for prolin mimetics of formula (XIV): 
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Examples for prolin mimetics of formula (XV): 
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Examples for prolin mimetics of formula (X): 
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Examples for prolin mimetics of formula (XII): 
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The present invention provides a compound of the formula 

NR 1 R 2 - C(=EWG1HCR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) r PM (I) 

and especially of the formula 

H 2 N - CO - GH 2 - GH 2 - CH(NH 2 ) - CO - PM 

or a pharmaceutical^ acceptable salt thereof. 

The present invention therefore provides a method of treating a condition mediated 
by modulation of the DPIV or DPIV - (ike enzyme activity in a subject in need thereof 
which comprises administering any of the compounds of the present invention or 
pharmaceutical compositions thereof in a quantity and dosing regimen therapeutically 
effective to treat the condition. Additionally, the present invention includes the use of 
the compounds of the present invention, and their corresponding pharmaceutical^ 
acceptable acid addition salt forms, for the preparation of a medicament for the 
prevention or treatment of a condition mediated by modulation of the DPIV activity in 
a subject 



) 
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Indications: 

In view of their ability to inhibit DPIV and DPIV - like enzyme activity, the compounds 
of the present invention; especially the compounds of general formula (I) 

NR 1 R 2 - C(=EWG1)-(CR 3 R 4 ) n - CR*R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM 

w. : ' l '- J ' : ' ■ : ' • 

and their corresponding pharmaceutical^ acceptable acid addition salt forms, are 
useful for the preparation of a medicament for the treatment of conditions mediated 
respectively modulated by said enzyme activities in mammals. 



Additionally, the capability of the glutaminyl cyclase to control the half life period of 
the DP IV inhibitor containing a N-terrriinal glutaminyl or homoglutaminyl residue, 
respectively, is useful for the preparation of a medicament to definitely control the 
time of action of the simultaneously administrated DPIV inhibitor. Therefore, the 
simultaneous administration of both the DPIV inhibitor and the QC inhibitor can be 
used for the treating conditions mediated respectively modulated by DP IV or DP IV 
like enzyme activities in mammals for a distinct period of time. 

: Therefore; the DP IV inhibitors, optionally combined with the QC inhibitors, both 
^iicl&sieS tfiiniih; Sre^seWij f6r the p^aratioh of a fnedicament for the treatment in 
torder to prevent or to alleviate pathological metabolic abnormalities of mammals, 
^preferabiyftf hdmiins, which iare 'related to DP IV or DP' I V-like enzyme activity. 

^Espfefeially, these diseases btimprise^ 

m^tkbolid diseases like impaired glucose tolerance, impaired fasting glucose, 
impaired glucose mietabolisrri, prediabetes, glucosuria, hyperlipidemia, metabolic 
'acidosis, diabetes mdllitus, noh-insulin dependent diabetes mellitus, diabetic 
~ Neuropathy and nephropathy and of sequelae caused by diabetes mellitus and 
obeVrty; : 

neurodegenerative diseases; high blood pressure and disturbance of signal action 
at the cells of the islets of Langerhans and insulin sensitivity in the peripheral tissue. 
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in the postprandial phase; the metabolism-related hypertension and cardiovascular 
sequelae caused by hypertension; 

dermal diseases like skin diseases and diseases of the mucosae; 

immune and autoimmune disorders, multiple sclerosis, and inflammatory 

conditions; arthritis; obesity; allograft transplantation; cancer;, 

neuronal disorders as well as psychosomatic, heuropsychiatric and depressive 

illnesses, Such as anxiety, depression, sleep disorders, chronic fatigue, 

schizophrenia, epilepsy, nutritional disorders, spasm and chronic pain. 

The indications above refer each to both - acute arid chrbriic form of the disease. 

In ¥ ^ W thl pSserit 

invention and their cdrrespo^lhg ' p ; ft^'ffHaceuii^i'lly accep ; t^ble''a(bki'' addition salt 
forms, improve glucose tolerance by lowering elevated blood glucose levels in 
response to an oral glucose challenge and, therefore, are useful in treating non- 
insulin-dependent diabetes mellitus (type 2 diabetes meliitus). The DP IV 
inhibitors of the present invention are especially used for lowering the blood glucose 
levels below the glucose concentration characteristic of hyperglycemia in the serum 
of a mammal, especially of a human, in the case of non-insulin dependent diabetes 
mellitus. 

The compounds and combinations of the present invention are especially useful for 
the treatment of pathological states, selected from the group consisting of IGT, IFG 
and IGM, which are characteristic for the prediabetic state. 

Galenic preparations and formulations: 

The compounds of the present invention can be converted into acid addition salts, 
especially pharmaceutically acceptable acid addition salts. 

The method of treating conditions modulated by dipeptidyl peptidase IV and DPIV - 
like enzymes described in the present invention may also be carried out using a 
pharmaceutical composition comprising one or more of the compounds as defined 
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herein and a pharmaceutically acceptable carrier: Therefore, the present invention 
provides, in an further embodiment, formulations for the compounds of the present 
invention, and their corresponding pharmaceutically acceptable acid addition salt 
forms, in pharmaceutical compositions. 

Preferably these compositions are in unit dosage forms from such as tablets, pills, 
capsules, powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, autoinjector devices or suppositories. The 
compound may be administered to a patient by any conventional route of 
administration, including, but not limited to, intravenous, oral, subcutaneous, 
intramuscular, intradermal, parenteral, intranasal, sublingual or rectal administration, 
or for administration by inhalation or insufflation. 

Compounding techniques: To prepare the pharmaceutical compositions of this 
invention, one or more compounds of the present invention, especially the DP IV 
inhibitors according to general formula (I) of the present invention, as well as 
optionally, the inhibitors of glutaminyl cyclase, and their corresponding 
pharmaceutically acceptable acid addition salt forms, as the active ingredients, are 
intimately admixed with 1 a pharmaceutical carrier according to conventional 
pharmaceutical compounding techniques, which carrier may take a wide variety of 
To'mis#ependihg ofiheifohTi 'bf^i^iia^n^de^red' for administration. Compounds of 
^^piy^^ii^^bri'-m^'aiiso be coupled with soluble polymers as targetable drug 
earners^' 1 ■'"* E, '--.' K * : .-\ V 4 - : ; ' ' *"'• 

Hbmpgehedus preparation: ! For preparing solid compositions such as tablets, the 
principal active ingredient is ideally mixed with a pharmaceutical carrier, e.g. 
conventional tableting ingredients such as corn starch, lactose, sucrose, sorbitol, talc, 
stearic acid, magnesium stearate* dicalcium phosphate or gums, and other 
pharmaceutical diluents, e.g. water, to form a solid preformulation composition 
cbritainihg a homogeneous mixture of a compound of the present invention, or a 
pharmaceutically acceptable salt thereof. When referring to these preformulation 
compositions as homogeneous, it is meant that the active ingredient is ideally 
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dispersed evenly throughout the composition so that the composition may be readily 
subdivided into equally effective dosage forms such as tablets, pills and capsules. 
This solid preformulation composition may then be subdivided into unit dosage forms 
of the type described above containing from about 0.1 to about 1000 mg, preferably 
from about 5 to about 500 mg of the active ingredient of the present invention. 

Concentration arid content of active agent: The pharmaceutical conipositiohs herein 
will contain, per dosage unit, e.g., tablet, capsule, powder, injection, suppository, 
teaspbonful and the like, of from about 0.01 mg to about 1000 mg (preferably about 5 
to aboiit 500 mg) arid may be .giveri^'afa *30iT : 
rhg/kg bbdyweight per day (preferably 1 to 50*mg/kg per day). 

Oral dbsage forms: In preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed. Compositions suitable for oral 
administration include solid forms, such as pilis, tablets, caplets, capsules (each 
including immediate release, timed release and sustained release formulations), 
granules, and powders. For solid oral preparations such as, for example, powders, 
capsules, gelcaps and tablets, suitable carriers arid additives may advantageously 
include starches, sugars, diluents, granulating agents, lubricants, binders, 
disintegrating agents and the like. More preferably, for oral administration in the form 
of a tablet or capsule, the active drug component can be combined with an oral, non- 
toxic pharmaceutical^ acceptable inert carrier such as ethanol, glycerol, water and 
the like: 

Coating of tabletts, pills and capsules: Because of their ease in administration, 
tablets, pills and capsules Represent the most advantageous oral dosage unit form, in 
which case solid pharmaceutical carriers are employed. If desired, the tablets, pills or 
capsules of the novel composition can be advantageously sugar coated or enteric 
coated by standard techniques or otherwise compounded to provide a dosage form 
affording the advantage of prolonged action. For example, the tablet or pill can 
comprise an inner dosage and an outer dosage component, the latter being in the 
form of an envelope over the former. The two components can be separated by an 
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enteric layer which; serves to resist disintegration in the stomach and permits the 
inner component to pass intact into the duodenum or to be delayed in release. A 
variety of materials can be used for such enteric layers or coatings, such materials 
including a number , of polymeric acids with such materials as shellac, cetyl alcohol 
and cellulose acetate. v, ., 

The liquid forms in which the novel compositions of the present invention may be 
advantageously incorporated for administration orally or by injection include aqueous 
solutions, suitably flavoured syrups, elixirs.aqueous or oil suspensions, and flavoured 
emulsions; with edible oils such as. cottonseed oil, sesame oil, coconut oil or peanut 
oil, as well as elixirs and similar pharmaceutical vehides. Suitable dispersing or 
suspending agents for aqueous suspensions include synthetic and natural gums 
such as tragacanfh, acacia, .alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, polyvinylpyrrolidone or gelatin: The liquid forms, are suitable in 
flavored suspending or dispersing agents such as the synthetic and natural gums, for 
example, tragacanth, acacia, methyl-cellulose and the like. . Isotonic preparations 
which generally contain suitable preservatives are employed when intravenous 
administration is desired. 

i#^5^^^sK^!(^TO^^sjgr .exaiopleissuspensions^ { elixirs;and;SQlutions, 
fi?Mjtabje u 

, ? al^hp^ ■:■ 

Forms useful, for. parenteral administration include sterile ^solutions, emulsions and 
suspensions. For parenterals, the carrier will usually comprise sterile water, through 
. other ingredients, for example, fqi;.. purposes such as aiding solubility or for 
preservation,; may be included injectable suspensions 

which case appropriate liquid , carriers, suspending r agents and -the -like may be 
employed. For parenteral administration, . sterile^ suspensions and solutions are 
desired. The pharmaceutical compositions herein will contain, per dosage unit, e.g. 
solution, suspension, emulsion, injection, teaspoonful and the like, an amount of the 
active ingredient necessary to deliver an effective dose as described above. 
• ' . ' . ■ ' • j ■ ■ ■ ■ . ' 
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Depot formulations for intramuscular injection: ; Alternatively,~the composition may be 
presented in a form suitable, for^once-weekly or for 
example, an insoluble salt of the active compound , such as the decanoate salt; may 
be adapted to provide a depot preparation for intramuscular injection. ; 

Furthermore, compounds-^ 

form via topical use of suitable intranasal vehicles, or via transdermal skin patches 
well known to those of ordinary, skill in tl^t ar^ !^ c b<e ^admiriistered in the form of 
transdermal deliw 
rathe^^ 

need to be accordingly modified to obtain the desired therapeutic effects. 

The compound of the present invention can also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vesicles, and multilamellar vesicles. Liposomes can be formed from a variety of 
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines using 
processes well described^ the art. f ^ 

Compounds of this invention may be administered in any of the foregoing 
compositions and according to dosage regimens established in the art whenever 
treatment of the addressed disorders is required- 

Dosis regimen and strength: 

Advantageously, compounds of the present invention may be administered in a 
single daily .dose, or the total daily dosage may be administered in divided doses of 
two, three or four tjmes daily. ^ 

The daily dosage of the products may be varied over a wide range from 0.01 to 1 .000 
mg per adult human per day. For oral administration, the compositions are preferably 
provided in the form of tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 
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15.0, 25.0, 50.0, 100, 150, 200, 250, 500 and 1000 milligrams of the active ingredient 
for the symptomatic adjustment of the dosage to the patient to be treated. An 
effective amount of the drug is ordinarily supplied at a dosage level of from about 0,1 
mg/kg to about 300 mg/kg of body weight per day. Preferably, the range is from 
about 1 to about 50 mg/kg of body weight per day. The compounds may be 
administered on a regimen of 1 to 4 times per day. 

Optimal dosages to be administered may be readily determined by those skilled in 
the art, and will vary with the particular compound used, the mode of administration, 
the strength of the preparation, bioavailability due to the mode of administration, and 
the advancement of disease condition. In addition/ factors associated with the 
particular patient being treated, including patient age, weight, diet and time of 
administration, should generally be considered In adjusting dosages. 

The dosages, however, may be varied depending upon the requirement of the 
patients, the severity of the condition being treated and the compound being 
employed. The use of either daily administration or post-periodic dosing may be 
employed. Typically the dosage will be regulated by the physician based on the 
characteristics of the patient, his/her condition and the therapeutic effect desired. 

The compounds or compositions of the present invention may be taken before a 
^ fr mral; '^b^l^rl^'m^'or after a meat When taken before a meal the compounds 
■* ••» ^ cbmpositidri of the present Invention "an be' taken 1 ' hour, preferably 30 or even 15 
* or 5 minutes before eating] When taken while eating, the compounds or compositions 

of the present invention can be mixed into the meal or taken in a separate dosage 

form as described above. When taken after a meal, the compounds or compositions 
"' ' of the present invention can be taken 5, 15 or 30 minutes or even 1 hour after 

finishing a meal. "• 

Biochemistry: Inhibition constants for the DPIV Inhibitors in vitro and in vivo 

As indicated above, the compounds of the present invention and especially the 
compounds of the general formula (I), and their corresponding pharmaceutically 
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acceptable acid addition salt forms, are useful in inhibiting DPIV and DPIV - like 
enzyme activity^ The ability of the compounds of the present invention, and their 
corresponding pharmaceutical^ acceptable acid addition salt forms to inhibit DPIV 
and DPIV — like enzyme activity may be demonstrated employing the DPIV activity 
assay for determination of the Kj-values in vitro arid in human plasma. 

The ability of the compounds of the present Invention, and their corresponding 
pharmaceuticiaily acceptable acid addition salt forms to inhibit DPIV in vivo may be 
demdnstraited by oral ofthtiivasai ' admirijstration ' to Wistar rats, the compounds' of 
the present inVehtioli iriliibit DPIV activity in vivo i^r%6^i- oral - arid intrava^ft 
administration to Wistar rats. 

Further, the control of the half life period of the DPIV-lnhibitors in vivo by 
simultaneous administration of DP IV inhibitors and QC inhibitors can be 
demonstrated, as described in the following example 




0 200 400 600 800 1000 

time (s) 

Assay: »' 



') 
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All assays were performed at 30 "C using the Sunrise reader for microplates 
(TECAN). Assay mixtures contained the following constituents: 0.4 mM H-Gly-Pro- 
pNA, 0.65 mU DPIV in 0.04 M Hepes, pH 7.6, containing 0.104 M KCI (Figure 1, 
triangles). Additionally, samples contained either 

a) 2.6*1 0" 5 M glutaminyt thiazolidine (open circles), or 

b) 2.6*1 0" 5 M glutaminyl thiazolidine and 54 mU QC (squares) or 

c) 2.6*10- 5 M glutaminyl thiazolidine, 54 mU QG and 0.4 mM 1-benzylimidazole (filled 
circles). 



Reactions were started by addition of H-Gly-Pro-pNA when QC was omitted from the 
assay. Otherways, reactions were started by addition of a mixture of H-Gly-Pro-pNA 
arid glutaminyl thiazolidine. Reactions were followed by monitoring the decrease in 
absorbance at 400 nm. 

One unit of QC is defined as the amount of enzyme catalyzing the formation of 1 
limol pGlu-/3NA from H-Gln-^NA per minute at 30 °C in samples consisting of 0.2 mM 
fluorogenic substrate, 0.25 U pyroglutamyl aminopeptidase in 0.2 M Tris/HCI, pH 8.0 
containing 20 mM EDTA. One unit of DPIV is defined as the amount of enzyme 
Catalyzing the hydrolysis of 1 umol H-Gly-Pro-pNA per minute at 30 °C in samples 
Consisting of 0.4 mM substrate in 0.04 M Hepes, pH 7.6 containing 0.1 04 M KCI. 

V ,^"5 D "! 5 Sj?u?! )8 ^ a "^^ e ANfiM a ^ ove ' DPIV hydro|yzes H-Gly- 

ISfS^" and para-n^oaniiine, which absorbs, radiation of 340 nm; this reaction 
type is relatively fast and is represented by triangels. , 



If glutaminyl tiiiazoiidihe is added to the mixture of DP IV and H-Gly-Pro-pNA as in 
case (a), the reaction rate for the hydrolysis reaction decreases due to the 
competitive inhibition of DPIV by the DP IV inhibitor glutaminyl thiazolidine this 
reaction demonstrates the inhibitory actjon of glutaminyl thiazolidine in DP IV and is 
represented by open circles. 
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If, additionally in case (jo), glutaminyl cyclase is added the DP IV inhibitor glutaminyl 
thiazolidine is degraded to the pyrq-glutaminyl-thjazolidine according to the reaction 
scheme mentioned above. The pyro-glutaminyl-thiazolidine is formed by the 
cyclisation reaction of glutaminyl thiazolidine through glutaminyl cyclase (QC) 
according to the reaction scheme. The cyclic product, pyro-glutaminyl-thiazolidine, is 
not active as an inhibitor for DP IV. Therefore the DP IV is only inhibited partially by 
glutaminyl thiazolidine, which is reduced in its concentration by the simultaneously 
present glutaminyl cyclase to the inactive cyclic pyro-derivate. Thus,, the reaction .rate 
for trie hydrolysis reaction, represented by squares, is between: the uninhibited 
reaction (triangles) and the strongly inhibited reaction (open circles, case (a)). 

If, further additionally in case (c), benzimidazole is added to the reaction mixture, the 
reaction rate goes down as low as in case (a) where inhibition is only effected by the 
DP IV inhibitor glutaminyl thiazolidine. this effect can be explained as follows: 
benzimidazol is an inhibitor of glutaminyl cyclase which is therefore prevented to 
degrade the DP IV inhibitor glutaminyl thiazolidine to the cyclic pyro-glutamine 
thiazolidine beeing inactive as a DP IV inhibitor. 

Therefore, the concentration of the DP IV inhibitor glutaminyl thiazolindine is 
maintained in the simultaneous presence of gluafminyl cyclase (QC) and its inhibitor 
benzimidazole so as to glutaminyl thiazolidine is capable of inhibiting DP IV to 
hydrolyse the chromogenic substrate H-Gly-Pro-pNA. Thus, the reaction rate for the 
hydrolysis reaction in case (c) marked with filled circles is as nearly as low as in case 

(a). ; ' ' : 

To summarize, it can be taken from the experiment above, that glutaminyl 
thiazolidine is degraded to the cyclic pyro-gluatmine derivatie being inactive as a DP 
IV inhibitor. Thus, the half-life of glutaminyl thiazoldine is reduced in the presence of 

QC (case (b)) resulting in a higher hydrolyses rate in the substrate compared with 

• . . . 

case (a) where no QC was present 
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Further, it can be concluded from the above experiment that the half life of the DP IV 
inhibitor glutaminyl thiazolidine ,.- in the presence of the enzyme glutaminyl cyclase , 
which is naturally present in humans -can be controlled by the addition of the 
glutaminyl cyclase inhibitor benzimidazole ; (case (c))., Thus, the hydrolysis reaction 
rate is decreased in case (c) compared woth case (b), where no glutaminyl cyclase 
inhibitor such as benzimidazole was present; t t : . v. 

Generally spoken, it means, that the addition- of a QC inhibitor allows to control the 
half-life^of action of a DP IV. inhibitor according v to the present invention to inhibit the 
DP IV enzyme by the mechanism described above: This is an essential aspect of this 
application.: - j 

DPI V is present i$ a wide variety of mammalian organs and tissues e.g. the intestinal 
; brush-border (Gu^ the 
brush border region along rat jejunal , villi r and theirc correlations with, four enzyme 
activities^ 72 (3), 467-79), exocrine epithelia, hepatocytes, renal 

tubulin endothelia, myofibroblasts (Feller A.C, et al. t A monoclonal antibody detecting 
dipeptidylpeptidase IV in human tissue. Virchows Arch. A. Pathol. Anat Histppathpl. 
1986; 409 (2):2^3-73), nerve cells, lateral membranes of certain surface epithelia, 
~e.g ;u l||^ and ? vesicular glapd, ; in,, the luminal ^cytoplasm . of. <e r g ., 

^ve,sieu!ar,gjand;epithelium etal., 
p Dipptijdyj : g<^££se.(D orgaps. Compaijison of im 

,^d^a^ . 89 (2): .151^61), reproductive 

organs, e.g. cauda epididymis and ampulla, seminal vesicles and their secretions 
s(Agra$aL^ peptidases, jn bovine rjeprqcluctiye organs and 

.secretlpnsfv lnt. 4. AndroL; 1986, 9 (6): 435?52). In human serum, two molecular forms 
. of : d ipeptldy I peptjd ase are present (Krepela E^et^al. , Dempnstration of two molecular 
^forrns of, idipeptidyl ^gtidasQ IV in nprmaLhuman serum^Physiol. Bphemosloy. 1 983, 
32 (6): 4j36-9|). l^^se^mjiigh molepular weigl^ fqrm of DPIV is expressed on the 
surface of activated T ceils (Duke-Cohan J.S. et al., Serum high molecular weight 
dipeptidyl peptidase IV (CD26) is similar to a novel antigen DPPT-L released from 
activated T cells. J. Immunol. 1996, 156 (5): 1714-21). 
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The compounds of ; 1^e present inyentip pharrriaceuticaKy 
acceptable ,aci^ tP , inhibit \^IV^/^ c v^...Jn one 

embodiment of th%pre$fnt invention, all molecular forms, homologues and epitopes 
of DPIV from all mammaljan tissues : > and Pfgans. ..also of r^ 10 ^' ^l9 h a !"® 
undiscovered yet, are intended ^ o| this invention. . hir 

Among the rare groujD or QRIV was originally beligv^fl^a 

be the ^ fn^rrie sg^dfic fqr.prol^ 

at ^aminp^erm £Ytp> 
struptur^n^^on^mql^^s .j^^^^^Jyul. : baring, .Qpr^e^ondiDg enzyme 
activity, have been identified recently. DPIV-like enzymes, which are identified so far, 
are e.g. fibroblast activation protein a, dipeptidyl peptidase IV p, dipeptidyl 
aminopeptidase-like protein, N-acetylated a-linked acidic dipeptidase, quiescent cell, 
proline dipeptidase, dipeptidyl peptidase II, attractin and dipeptidyl peptidase IV 
related protein (DPP 8), and - are described in the jeyjew article by, Sedo & Malik 
(Sedo & Malik, Dipeptidyl peptidase IV-like molecules: homologous proteins or 
homologous activities? Biochimica et Biophysica Acta 2001 , 36506: 1-10), 

Further DP|V-like enzymes are disclosed in WO 01/19866, WO 02/04610, WO 
02/34900 and WO02/31134. WO 01/19866 discloses novel human dipeptidyl 
aminopeptidase (DPP8) with structural und functional similarities to DPIV and 
fibroblast activation protein (FAP), WO 02/04610 provides reagents, which regulate 
human dipeptidyl peptidase IV-like enzyme and reagents which bind to human 
dipeptidyl peptidase IV-like enzyme gene product. These reagents can play a role in 
preventing, . ameliorating, or correcting dysfunctions or diseases including, but not 
limited to, tumors and peripheral and central nervous system disorders including pain 
and neurodegenerative disorders. The dipeptidyl peptidase IV-like enzyme of WO 
02/04610 is well known in the art In the Gene Bank data base, this enzyme is 
registered as KIAA1492 (registration in February 2001, submitted oh April 04, 2000, 
AB040925). 
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WO 02/34900 discloses a dipeptidyl peptidase 9 (DPP9) with significant homology 
with the amino acid sequences of DPIV and DPP8. WO 02/31134 discloses three 
DPIV-like enzymes, DPRP1, DPRP2 and DPRP3. Sequence analysis revealed, that 
DPRP1 is identical to DPP8, as disclosed in WO 01/19866, that DPRP2 is identical to 
DPP9 and that DPRP3 is identical to KIAA1492 as disclosed in WO 02/04610. 

In another preferred embodiment of the present invention, all molecular forms, 
homologues and epitopes of proteins comprising DPIV-like enzyme activity, from all 
mammalian tissues and organs, also of those, which are undiscovered yet, are 
intended to be embraced by the scope of this invention. 



In vivo Tests with diabetic Zucker rats 



The abijity of the compounds of the present invention, and their corresponding 
pharmaceutically acceptable acid addition salt forms, to improve glucose tolerance in 
response to an oral glucose challenge, may be measured in diabetic Zucker rats. The 
method is described in examples 6 and 7. Oral administration of 5 mg/kg b.w., 15 
mg/kg and 50 mg/kg b,w. of compounds according to the general formula (I) resulted 
in a dose dependent lowering of elevated blood glucose levels and thereby in, an 
' improvement of glucbsej0ler9n.ee \t\ diabetic Zucker. rate.. • . 

■mH-*- :. i U{r.X<>H&~- ''i.'vS- '■:vAi" , .K c?<* : .: v. ., t; " •'" • •■ -. :v • " '•; 

Examples 

Example 1 Synthesis of Bqc-G!n(Trt)-Pro-NH 2 
Boc-Gln(Trt)-Pro-NH 2 

Di-isopropylamine was added to a solution of H-ProNH 2 *HCI in .dry CH 2 CI 2 until the 
pH was adjusted to 9. Boc-Gln(Trt)-OSu was added in one portion and the mixture 
stirred for 16h under an argon atmosphere. The solvent was evaporated and the 
residue treated in a standard way, i.e. the residue was partioned between 
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ethylacetate and 0.3N KHS0 4 solution. The organic layer was further washed with 
saturated NaHC0 3 solution, water and brine. The solution was dried and evaporated 
at reduced pressure. 

Example 2 Synthesis of Boc-Gln(Trt)-Pyrr-CN 
Boc-Gln(Trt)-Pyrr-CN 

Imidazole was added to a solution of Boc-Gln(Trt)-Pro-NH 2 in dry pyridine under an 
argon atmosphere. The solution was cooled to -35°C, before the dropwise addition 
of POCfe. The reaction was stin^d ft ^^r^t.J^'Q^or 60min. The solution was 
then evaporated and the crude residue subjected to column chromatpgraph 
gel) to yield Boc-Gln(frt)-Pyrr-CN of as a colurless oil. 

Example 3 Synthesis of H-Gln-Pyrr-CN*TFA 

H-Gln-Pyrr-CN*TFA 

Deprotection was carried out by stirring with triflouro acetic acid for 60min. 
Evaporation and lyophilisation from water afforded 2-(S)cyano-1-glutaminylpyrrolidine 
as a white solid. 

Example 4: Kt-deiermination 

For Ki determination of the compounds of the general formula (I), dipeptidyl peptidase 
IV from porcine kidney with a specific activity against glycylprolyl-4-nitroaniline of 
37.5 U/mg and an enzyme concentration of 1.41 mg/ml in the stock solution was 
used. 

Assay mixture: 

100 pi of a solution containing the compound of the general formula (I) in a 
concentration range of 1*10" 5 M - no^M were admixed with 50 pi glycylprolyl-4- 
nitroaniline in different concentrations (0.4 mM, 0.2 mM, 0.1 mM, 0,05 mM) and 
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100 Ml HEPES (40 mM, pH7;6; ion strength = 0.125). The assay mixture was pre- 
incubated at 30 °C for 30 min After pre-incubation, 20 pi DPIV (1:600 diluted) were 
added and measurement of yellow color development due to 4-nttroaniline release 
was performed at 30°C and X = 405 nm for 10 min using a plate reader (HTS7000 
plus, Applied Biosystems, WeiteYstadt, Germany). 

The Kf-values were calculated using Graphit 4.0.15 (Erithacus Software, Ltd, UK) 
based on a competitive inhibition of DPIV by the compound of the general formula (I). 

Example 5: Krdetermination in human plasma 

Human plasma contains N-termlnal Xaa-Pro releasing activity, (definition forXaa:any 
amino acid, preferably an L-a-arriino acid) 

. 70 pi of a soluation of the compound of the general formula (I) in an concentration 
range of 1*10' 5 M - 1*1 0^M were admixed with 50 pi glycylproiyi-4-nitroaniline in 
different concentrations (0.4 mM, 0.2 mM, 0.1 mM, 0,05 mM) and 100 pi HEPES 
(40 mM, pH 7.6). The assay mixture was pre-incubated at 30 °C for 5 min and 22 
hours respectively. After pre-incubation, 50 pi human plasma were added and 
measurement '[of \yelldw color development due to ; 4-nitrbahiline release was 
rpeWdimed-at^Ose ^ 10 min using a plate reader (HTS7000 plus, 

Applied Biosystems, Weiterstadt, Germany), 

- Kf- v a |u ?s were cajculated using Graphit 4.0.15 (Erithacus Software, Ltd; UK) 
Nsed .on a co.mpetitiye inhibition of ppiy by the compound of the general formula (|). 

Example 6: Detemination of DPIV inhibiting activity of a compound of the general 
j formula (l) after intravasal and oral administration to Wistarrats 
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Animals 

Male Wistar rats (Shoe: Wist(Sho)) with a body weight ranging between 250 and 350 
g were purchased from Tierzucht Schonwalde (Schonwalde, Germany). 

J Housing conditions 

Animals were single-caged under conventional conditions with controlled 
temperature (22±2 °C) on a 12/12 hours light/dark cycle (light on at 06:00 AM). 
Standard pelleted chow (ssnjff® Soest, Germany) and, tap. water acidified with HCI 
were allowed ad libitum. 

Catheter insertion into carotid artery " ^ : " y 

After >bnie week of adiaptation at the housing conditions^ catheters Were implanted 
into the carotid artery of Wistar rats under general anaesthesia (i.p. injection of 0.25 
ml/kg b.w. Rompun® [2 %], BayerVital, Germany and 0.5 ml/kg b.w. Ketamin 10, 
Atarost GmbH & Co., Twistringen, Germany). The animals were allowed to recover 
for one week. The catheters were flushed with heparin-saline (100 lU/ml) three times 
per week. 

In case of catheter dysfunction, a second catheter was inserted into the contra-lateral 
carotid artery of the respective rat After one week of recovery from surgery, this 
animal was reintegrated into the study. In case of dysfunction of the second catheter, 
the animal was withdrawn from the study. A new animal was recruited and the 
experiments were continued in the planned sequence, beginning at least 7 days after 
catheter implantation. 

Experimental design 

To rats with intact catheter function were administered placebo (1 ml saline, 0.154 
moi/l) or 100 mg/kg b.w. of the compound of the general formula (I) via the oral and 
the intra-vasal (intra-arterial) route. 

After overnight fasting, 100 pi samples of heparinised arterial blood were collected at 
-30, -5, and 0 min The test substance was dissolved freshly in 1.0 ml saline (0.154 
mol/l) and was administered at 0 min either orally via a feeding tube (75 mm; Fine 
Science Tools, Heidelberg, Germany) or via the intra-vasal route. In the case of oral 
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administration, an additional volume of 1 ml saline was injected into the arterial 
catheter. In the case of intra-arterial administration, the catheter was immediately 
flushed with 30 ul saline and an additional 1 ml of saline was given orally via the 
feeding tube. ■■'<'<;*<■• ./ ••• '" ,; : 

After application of placebo or the test Substances, arterial blood samples were taken 
at 2:5, 5, 7.5, i0, : 15, ; 20, 40, 60 and 120 min from the carotid catheter of the 
conscious unrestrained rats. All blootfsamples were collected into ice cooled 
Eppendorf tubes (Eppendorf-Netheler-Hinz, Hamburg, Germany) filled with io u l 1M 
sodium citrate buffer (pH 3:0) for plasma DPIV activity measurement. Eppendorf 
tubes were centrifuged immediately (12000 rpm for 2 min, Hettich Zentrifuge EBA 12, 
Tuttlirigen; Germany): The plasma fractions were stored on ice until analysis or were 
frozen at -20 °C urttil analysis. All plasma samples were labelled" with the following 
data: ■ ? "- : i; : ' - '•' 

• Code number ■• " 

• Animal Number 

• Date of sampling 

• Time of sampling 

Analytical Methods 

The assay mixture for determination of plasma DPIV activity consisted of 80 ul 
reagent -and 1 - 20 ' ul plasma sample. Kirfetfe measurement of the formation of , the 
yellow product 4-nrtroanilme from the substrate glycylprolyl-4-nitroaniline was 
perfdped at 390 ran for 1 min at 30 °C after 2 min pre-incubation at the same 
temperature. The DPIV activity was expressed in mU/ml. 

■ ■ . vuj'' ; -- - •-i.v '' ■ ■ 

Statistical methods v ; " * ' ; : , : y 

Statistical evaluations and graphics were performed with PRISM® 3.02 (GraphPad 
f 9|^are, : Inc.). All parameters were .analysed in a descriptive manner including 
mean .and SD. 



WO 2004/099134 PCT/EP2004/004774 

337 • I 

Results 

The compounds of the general formula (I) in a dose of 100 mg/kg b.w. vs. placebo 
jnhibited plasma DPI^^ 

Example 7: Dose escalation study in fatty Zucker rats after oral administration of a 
compound of the general formula (I) 



Animals 



N=30 male Zucker rats (fa/fa), mean age 11 weeks (5-12 weeks), mean body weight 
350 g (1 50^400 g); were purchased from Charles River (Sulzfeld, Germany). 
After delivery they were kept for >1 2 weeks until nearly all fatty Zucker rats had the 
characteristics of manifest diabetes mellitus. A group of N=8 animals were recruited 
for testing three escalating doses of a compound of the general formula (I) vs. 
placebo (saline). 

Housing Conditions 

Animals were single-caged under standardized conditions with controlled 
temperature (22±2 °C) on a 12/12 hours light/dark cycle (light on at 06:00 AM). 
Sterile standard pelleted chow (ssniff® Soest, Germany) and tap water acidified with 
HCI were allowed ad libitum. 

Catheterization of Carotid Artery 

Fatty Zucker rats of 24-31 weeks (mean: 25 weeks) age, adapted to the housing 
conditions, were well prepared for the study. 

Catheters were implanted intd the carotid artery of fatty Zucker rats under general 
anaesthesia (i.p. injection of 0.25 ml/kg b.w. Rompun® [2 %], BayerVital, Germany 
and 0.5 ml/kg b.w. Ketamin 10, Atarost GmbH & Co., Twistringen, Germany). The 
animals were allowed to recover for one week. The catheters were flushed with 
heparin-saline (1 00 lU/ml) three times per week. 
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Experimental Design 

Placebo (1 ml saline, 0.154 mol/l) or escalating doses of a compound of the general 
formula (I) (5, 15 and 50 mg/kg b.w.) were administered to groups of N=8 fatty 
Zucker rats. 2 mmol of a compound of the general formula (I) were dissolved in 1 000 
pi DMSQ (E. Merck, Darmstadt; Germany [Dimethyr sulfoxide p.a.]). 10 ml saline were 
added and t ml aliquots,: each containing 0,17 mmol of a compound of the general 
formula (I), were stored at -20 °C. For preparation of the test substance, dose 
dependent, aliquots were diluted in saline. 

After overnight fasting, placebo or test substance were administered to the fatty 
Zucker rats via feeding tube orally (15 G, 75 mm; Fine Science Tools, Heidelberg, 
Germany) at -1 0 min An oral glucose tolerance test (OGTT) with 2 g/kg b.w. glucose 
(40 % solution, B. Braun Melsungen, Melsungen, Germany) was administered at ±0 
min via a second feeding tube. Venous blood samples from the tail veins were 
collected at -30 min, -15 min, ±0 min and at 5, 10, 15, 20, 30, 40, 60, 90 and 120 min 
into 20 pi glass capillaries, which were placed in standard tubes filled with 1 ml 
solution for blood glucose measurement. 

All blood samples were labelled with the following data: 

• Code number 

• Animal Number : 

* -Date oT sampling - V ; -v.* ov ■-.< : v 

• Time of sampling 

Analy^cal:MeU\ods , : .'..»v. 

Glucose Jevels were measured using the glucose oxidase procedure (Super G 
Glucose analyzer;, Dr. MOIIer GerStebau, Freital, Germany), 

Statistical methods 

Statistical evaluations and graphics were performed with PRISM® 3.02 (GraphPad 
Software, Inc.). All parameters were analysed in a descriptive manner including 
mean and SD. 
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Effect of Medication on Glucose Tolerance 
The placebo treated diabetic Zucker rats showed a strongly elevated blood glucose 
excursion indicating glucose intolerance of manifest diabetes mellitus. Administration 
of 5 mg/kg b.w. of the compound of the general formula (I) resulted in a limited 
improvement of glucose tolerance in diabetic Zucker rats. Significant lowering of 
elevated blood glucose levels and improvement of glucose tolerance was achieved 
after administration of 15 mg/kg and 50 mg/kg b.w. of the compound according to 
general formula (I). 

Example 8: In vivo inactivatipn of a compound of the general formula (I) after oral 
administration to Wistar rats 

Animals/Experimental design 

A compound of the general formula (I) was administered to Wistar rats orally as 
described in example 9. to determine the conversion to the corresponding cyclic 
inactive pyro-glutamine derivative compound. 

Analytical methods 

After application of placebo or a compound of the general formula (I), arterial blood 
samples were taken at 2.5, 5, 7.5, 10, 15, 20, 40, 60 and 120 min from the carotid 
catheter of the conscious unrestrained rats to determine the formation of degradation 
products of the compound of the general formula, the corresponding cyclic inactive 
pyro-glutamine derivative compound . 

For analysis, simple solid phase extraction procedure on C18 cartridges was used to 
isolate the compounds of interest from the plasma. The extracts were analysed using 
reversed-phase liquid; chromatography on/Xichrospher 60 RP Select B column 
hyphenated with tandem mass spectrometry operating in the APCI positive mode. An 
internal standard method was used for quantification. 

Results 

After oral administration of a compound of the general formula (I) to Wistar rats, a 
degradation of the compound was found. Using LC/MS, the degradation product 
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could be indentified as the corresponding pyroglutaminyl derivative of the compound 
of the general formula (I). 

Example 9: Assays for glutaminyl cyclase activity 
Fluorometric assays 

All measurements were performed with a BioAssay Reader HTS-7000Plus for 
microplates (Perkin Elmer) at 30 °C. QC activity was evaluated fluorometrically using 
H-Gln-ySNA The samples consisted of 0.2 mM fluorogenic substrate, 0.25 U 
pyroglutamyl aminopeptidase (Unizyme, Horsholm, Denmark) in 0.2 M Tris/HCI, pH 
8.0 containing 20 mM EDTA and an appropriately diluted aliquot of QC in a final 
vokime of 250 pi. Excitation/emission wavelengths were ,320/410 nm. The assay 
reactions were initiated by addition of glutaminyl cyclase. QC activity was determined 
from a standard curve of ^naphthylamine under assay conditions. One unit is 
defined as the amount of QC catalyzing the formation of 1 pmol pGlu-jSNA from H- 
Gln-^NA per minute under the described conditions. 

In a second fluorometric assay, QC was activity was determined using H-Gln-AMC as 
substrate. Reactions were carried out at 30°C utilizing the NOVOStar reader for 
microplates^MG labtechnologies). The sanhples consisted of varying concentrations 
1 of the fluorogenic substrate, 0.1 U pyroglutamyl aminopeptidase (Qiagen) in 0.05 M 
#ris/Hei;^pH 8.Q; containing 5 mM EDTA and an appropriately diluted aliquot of QC in 
;a final volume of 250 pi. Excitation/emission wavelengths were 380/460 nm. The 
assay reactions were .initiated by addition of . glutaminyl cyclase. QC activity was 
determined from a standard curve of 7-amincM^methylcoumarin under assay 
conditions. The kinetic data Were evaluated using GraFit software. 

Spectrophotometric assay of QC 

This> novel assay was used to determine the kinetic parameters for most of the QC 
substrates. QC activity was analyzed spectrophotometrically using a continuous 
method, that was derived by adapting a previous discontinuous assay (Bateman, R. 
C. J. 1989 J Neurosci Methods 30, 23 7 28) utilizing glutamate dehydrogenase as 
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auxiliary enzyme. Samples consisted of the respective QC substrate, 0.3 mM NADH, 
14 mM a-Ketoglutaric acid and 30 U/ml glutamate dehydrogenase in a final volume 
of 250 pU Reactions were started by addition of QC and perused by monitoring of the 
decrease in absorbance at 340 nm for 8-15 min. Typical time courses of product 
formation are presented in Figure 1. 

The initial velocities were evaluated and the enzymatic activity was determined from 
a standard curve of ammonia under assay conditions. All samples were measured at 
30° x e, using either the SPECTRAFIuor Plus or the Sunrise (both from TEGAN) reader 
for microplates. Kinetic data was evaluated using GraFit software. ^ i : £0 i 

Inhibitor assay r ' ■ ■ ••<■ :.»-■■ v---^ ^ \ <^?r:*my<? 

For inhibitor testing, the sample composition was the same as described above, 
except of the putative inhibitory compound added. For a rapid test of QC-inhibition, 
samples contained 4 mM of the respective inhibitor and a substrate concentration at 
1 Km. For detailed investigations of the inhibition and determination of Kj-values, 
influence of the inhibitor on the auxiliary enzymes was investigated first. In every 
case, there was no influence on either enzyme detected, thus enabling the reliable 
determination of the QC inhibition. The-inhibitory constant was evaluated by fitting 
the set of progress curves to the general equation for competitive inhibition using 
GraFit software. 
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Claims ' . ' "• 

1. A compound of the general formula (I) • , v 

NR 1 R 2 - C(=EW(3i)-(CR 3 R 4 ) n - CR 5 R 6 - CR 7 R 8 - CR 9 (NR 10 R 11 ) - C(=EWG2) - PM (I) 
wherein n is 0 or 1; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 ,vR 9 , R 10 , arid R 11 , independently of each other, 
are 

- a hydrogen atom (-H), or an alkyl, alkehyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-Fr u ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 21 ), a 
carboxylic acid anhydride group- (-CO-O-CO-R 22 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 24 )), a carboxamide group 
(-C6-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 25 ; -CO-NR^R 27 ), an amido group, (-HN-CO-R 28 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or. N,N- 

disubstituted sulfonamide group (-SO2-NHR 29 ; -SO2-NR R ), an amidosulfone 

•• chvs&mm&y*' cXcxo^mtm' v.-^e^^v - ih^*-^:*-*** - • . 
group (-NH-Sp2-R 3Z ), a sulfone group (-SO2-R 33 ), a phosphoric acid, group 

(-bP(=d)(6H) 2 ), a phosphoric acid ester group (-OP(=0)(pR 34 )(pR 35 )), a 

phosphonic acid group ^(=^01%), an phosphonic acid ester group, (- 

p ! (=0)(OR 36 j(dR 37 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 

group (-SH); a thioether group (-S-R 38 ), a hydroxy group (-OH); an alkoxy group 

(-6-R 39 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N,N- 

' 40: m D 41d42x 



disubstituted amino group (-NHR , -NR R ); 



which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 
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wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 R 8 , R 9 , R 10 , 
and^ pairs R 26 /R 27 , JR^R 31 , R^/R 35 , R 36 /R 37 and R 41 /R 42 

independeniy of each other, may form a part of a ring; and 

whereinWs^ R 22 , R 23 , R 24 R 25 , R^ ;i JR^^ R ?8 , R 29 , R 30 , R 31 , 

R 3 V^^ R^;R^R^#, R\R 4 °, R 41 ,and^ 

are ;;^..^i^en; atom (-H), or^ an alky!, alkenyl, '[k^^i^^^l^ 
cycloalkenyl, cycloaikinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- n 
alkyl, aryl-heteroalkyl, heteroaryl-hetera and 

wherein EWG1 and EWG2 are each independently an electron withdrawing group 
and; 



wherein the group PM 



has the formdld (II) 



-N 



>x 1 



X 2 



(II) 

wherein X 1 is CR 51 R 52 , 0;S, SO, S0 2 or NR 53 ; and 
wherein X 2 is CR 54 R 55 , O, S, SO, S0 2 , or NR 56 ; and 



wherein R 51 , R 52 , R 83 , R 54 , R 55 , and R 86 , independently of each other, are 
- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloaikinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
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heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 60 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 61 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 62 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NHfOR 64 )), a carboxamide group 
(-CO-NH2), a N-substituted of N.NKiisubstituted carboxyiic acid amide group, 
(-CO-NHR 65 ; -CO-NR^R 67 ), an amido group (-HN-CO-R 68 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SOrNH-?), a N-sUbstituted or N.N- 
disubstituted sulfonamide group (-SO2-NHR 69 ; -SO 2 -NR 70 R 71 ), an amidosulfone 
group (-NH-SO2-R 72 ), a sulfone i group (-SO2-R 73 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 74 )(OR 75 )), a 
phosphorite acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 76 )(OR 77 j), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 78 ), a hydroxy group (-OH); an alkoxy group 
(-O-R 79 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or N.N- 
disubstituted amino group (-NHR 80 ; -NR 81 R 82 ); and 

which, >indeperidehtly ; of each other, can be substituted with one or more 
substifaents; which^h be *he^a'me of dHferent; arid, ' 

wherein 5 optionally, ahy : two of the' groups R 51 , R 52 , R 53 f R 54 , R 55 , and ft* 6 , if 
present, as well as the pairs R 66 /R 67 , R 70 /R 71 , R 74 /R 75 , R 76 /^ 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; arid *** ! -\ K " 

- wherein the substituents R 60 , R 61 , R 62 , R 63 , R 64 , R 65 , R 66 , R 67 , R 68 , R 69 , R 70 , 
R 71 , R 72 , R 73 R 74 , R 75 , R 76 , R 77 , R 78 , R 79 , R 80 , R 81 and R 82 , independently of 
each other are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
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aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 

group; and r , • ; ■ 

wherein A 1 is ■ ' > ,v-: '• ' '• . -J...' v :.- i}b 'Y. ; 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycioaikyl, 
hefefbcycloalkenyi, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaiyl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 100 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-G=N), a carboxylic acid groiip (^COOH)V a-^carboxylic acid ester group 
(-COOR 101 ), a cartjbxylic abid anhydride" group ^Cb-O-CO-R 102 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CG-NR 103 (OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 104 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N.N-disubstituted carboxylic 
acid amide group, (-CO-NHR 105 ; -CO-NR 106 R 107 ), an amido group (-HN-CO- 
R ip8 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-SCVNhfc), a N- 
substituted or N,N-disubstituted sulfonamide group (-SO2-NHR 109 ; -SO a - 
NR 110 R 111 ), an amidosulfone group (-NH-S0 2 -R 112 ), a sulfone group (-SO2- 
R m ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 114 )(OR 115 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thibl group (.SH); a thioether group (-S-R 118 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 119 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 120 ; 
-NR 121 R 122 ); and . 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 116 /R 117 and 
R 121 /R 122 , independently of each other, may form a part of a ring; and 
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- wherein the substituents R 100 , R 101 ,R 102 , R 103 , R 104 , R 105 , r 106 , r 107 , r 10 ^ 
R 109 , R 110 , R 111 . R 112 , R 113 , R 1 • * R 115 , R 116 , R 117 , R 118 , R 1,9 , R 120 , R 121 , and 
R 122 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyi, cycloalkyi, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyi, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyi, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




(III) 



- wherein X 3 is CR 131 R 132 , O, S, SO, S0 2 , or NR 133 ; and 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyi, cycloalkyi, cycloalkenyl, 
cycloalkiny), heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyi, 
heterocycloalkenyl, , aryl, heteroaryl, ( aryl-alkyl, heteroaryl-alkyi, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (qCO-R 140 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group . (-COOH), a carboxylic acid ester group (-COOR 141 ), a 
carboxylic acid anhydride group (-CQ-O-CO-R 142 ), a hydroxamic acid group 
(-CO-NH(OH)), a Nrsubstituted hydroxamic acid group (-CO-NR 143 (OH)), a O- 
substituted hydroxamic acid group , (-CO-NH(OR 144 )), a carboxamide group 
(-CO-NH2), a N-substrtuted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 145 ; -CO-NR 146 R 147 ), an amido group (-HN-CO-R 148 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N N- 
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disubstituted sulfonamide group (-SQ2-NHR 149 ; -SO2-NR 150 R 161 ), an 
amidosulfone group (-NH-S02-R 152 ), a sulfone group (-S02-R- 53 ), a phosphoric 
acid : group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(==0)(OR 154 )(ORl 55 )), : a phosphpnic acid group (-R(=0)(OH)2),: an 
phosphonic acid ester . group (ttP(=0)(PR 156 )(PR 1 ^ 7 )), a halogen atom, a 
trifluormethyl group (-CF3), a thiql group (-SH); a thioether group (-S-R* 58 ), a 
hydroxy group (-OH); an alkoxy group (rO-R 169 ),: a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group, <-NH{3 1 f°; 

- which, independently, of eaq^ one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 , 
R iso /R i5i R 154 /R 155 R 156 /R 157 and r 16 Vr 16 V independent of each other, may 

form a part of a ring; and 

- wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R 149 R 150 R 151 R 152 R 153 R 154 R 155 p156 R 157 R 158 R 159 R 160 R 161 anC | 

R 162 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycioalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, . aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 2 is 

- a hydrogen atom (~H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl,: heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycioalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 180 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 181 ), a 
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carboxylic acid anhydride group (-CO-O-CO-R 182 ), a hydroxamic acid group 
' (-CO-NH(OH)), a N-substituted hydroxamic acid group (-C0-NR 183 (OH)), a 
subsitituted hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group 
(-CO-NH 2 ), i a N-substituted or N,N4jisubstituted carboxylic acid amide group, 
(-CO-NHR 185 ; -CO-NR 186 R 187 ), an amido grouli ^HN-CO-R 188 ), a sulfonic acid 
group (-SO3H), a sulfonamide group f s6^NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 189 ; -SO2-NR 190 R 1?1 ), an 
amidosulfone group (-NH^SO^R 192 ), a sulfbne group ^SC>^R 193 ), a phosphoric 
acid ; group (-OP(=0)(OH) 2 ), a phosphoric acid ester ' group 
(-OP(=0)(OR 194 )(OR ?95 )); a phosphonic acid group (-P(=OJ(6H) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 196 )(OR 1 ? 7 )), a halogen atom, a 
trifluormethyl groUp (-CF 3 ), a thiol group (-SH); a thibether group (-S-R 198 ), a 
hydroxy group (-OH);;ari alkoxy group (-O-R 1 ? 9 ),, a tetfazdle group; an amino 
group (hNH 2 ); or a/N-sUbstituted or N.N^isubstituted amino group* (-NHR 200 ; 
-NR 201 R 202 );:and y • - 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- - ^ R 194 /R 195 , R 196 /R 197 and 

R 201 /R 202 independent of each other, may form a part of a ring; and 

- wherein the substituents R 180 , R 181 , R 182 , Rl 83 , R 184 , R 185 , R 186 , R 187 , R 188 , 
R 189 , R 190 , R 191 , R 192 , R 193 , R 194 , R 195 , R 196 , R 197 , R 198 , R 199 , R 200 , R 201 , and , 
R 202 , independently of each other are- a hydrogen atom (-H), or an alky!, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 
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has the formula (IV) - 




wherein R 211 and R v 12 , independently of each other, are ..v ;> a !^ Jr . 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 220 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 221 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 222 ), a hydroxamic acid group 
(-CO-NH(OH)); a N-substituted hydroxamic acid group (-CO-NR^OH)); a O- 
substituted hydroxamic acid group (-CO-NH(OR^ 4 )), a carboxamide group 
(-CO-NH2), a N-substituted or N;N^diisubstituted carboxylic acid amide group, 
(-CO^NHR 226 ; -CO-NR 22 ^? 27 ), an amido group (-HN-CO-R 228 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a ^-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 229 ; -SO 2 -NR 230 R 231 ), an 
amidosulfone group (-NH-S0 2 -R 232 ), a sulfone group (-SO2-R 233 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ) l a phosphoric acid ester group 
(.OP(=0)(OR 234 )(OR 235 )) > a phosphonic acid " group (-P(=0)(bH) 2 ), ah 
phosphonic acid e^ter group (-P(=0)(OR 236 )(OR 237 )), a halogen atom, a 
trifluormethyl group (-CF3), a thiol group (-SH); a thioether group (-S-R 238 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 239 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 240 ; 
-NR 241 R 242 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 226 ^ 227 R 230 /R 231 , R 234 /R 235 , R 236 /R 237 and 
R 241 /R 242 , independent of each other, may form a part of a ring; and 

" - wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

p229 p230 p231 p232 p233 p234 j^235 p236 ^237 p238 p239 p240 p241 Qnc j 

R 242 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroarylsalkyl, aryl-heterqalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 3 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
^heteroal^Jhh^ (-CHO), a ketone 

/>groupv j^GQtR^J, a^boronic acid group (-B(OH) 2 ) 1 a cyano group (-C^N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 261 ), a 
carboxylic acid anhydride grpup (rCOrO-CO-R 262 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group ^CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group 
(^CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(•00-NHR 2 f 5 ; -GO-NR 266 R 267 ), an amido group (-HN-CO-R ?68 >, a sulfonic acid 
: group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SOa-NHR 269 ; -SO 2 -NR 270 R 27 ?), an 
amidosulfone group (-NH-SO2-R 272 ), a sulfone group (-SO2-R 273 ), a phosphoric 
acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(OP(=0)(OR 274 )(OR 275 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
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phosphoric acid ester group (-P(=0)(OR 276 )(OR 277 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 278 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 779 ), a tetrazole group, an amino 
group (-NH 2 ), or a ^-substituted or N.N-disubstituted amino, group (-NHR 28 °; 
-NR 281 R 282 ); and ^ v 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and,, /..■ : .„y&a ^;:-:.\-\u/.-ki 

wherein , opfionajjy, ^thQ: • pains ,^m™L- R^/F^ 1 ; g^v^fv aB^^f 
R 2 *l/R 2 ??, jndependeniy of eaehb 9 

- wherein the substituents R 260 , f&\ R? 62 , R 263 , R 264 , R 265 k R 266 , R 267 r R 268 , 

R 269 R 270 R 271 R 272 R 273 R 27 4j R 275 R 276 f R ZT7 % R 278 R 279 R 280 R 281 ? ^ 

R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 

has the formula (V) 




(V) 



wherein X 4 is CR 291 or N; and 
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wherein X 6 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 

ahydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heterbalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, beteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 300 ), a boronic acid group (-B(OH) 2 ), a cyario group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 301 ), a carboxyliq acid anhydride group (-CO-O-CO-R 302 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NH^R 304 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 305 ; -CO-NR 30 ^ 307 ), an amido group (-HN-CO- 
R 308 ), a sulfonic acid group (-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO2-NHR 309 ; -SO2- 
NR 3t0 R 311 ), an amidosulfone group (-NH-SQ2-R 312 ), a sulfdne group (-SO2- 
R 313 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 314 )(OR 315 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 316 )(OR 317 )), a halogen atom, a 
tHfluorMe^ 

^y^^rdu^^lH^ an alkoxy^grbup (^O-R 3 ? 9 ), a tetrazole group, an amino 
group ! (^NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 320 ; 
-NR 32 ^ 322 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the the pair R^/R 292 , if present, as well the pairs R 306 /R 307 , 
R 310 /R 311 , R 314 /R 3fs , R 316 /R 317 and R 321 /R 322 , independent of each other, may 
form a part of a ring; and 
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- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , R 306 , R 307 , R 308 , 

R 309 R 310 f R 311 R 312 R 313 R 314 R 315 R 316 R 31 7> R 31 8> R 319 j,320 R 321 and 

R 322 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyt, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroajkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

wherein A 4 -Is ■ -'^ j ^ ^-^^^^-^ ^wr.--.-- ■[■uy^\;: J . jr 

a hydrogen atom ^H); or an alkyl^ alkenyl, alkinyl, cycloalkyi,ccycl6alkiBhyi; 
cycloalkinyl, heteroalkyl, heteroaikehyl, heteroalkinyl, l^terocycldalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl; aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 340 ), a boronic acid group (-B(OH)2), a cyano group 
(-C=N) f a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 341 ), a carboxylic acid anhydride group (-CO-O-CO-R 342 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NH^R 344 )), a 
carboxamide group (-CO-NH2), a N-substitutect or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 345 ; -CO-NR^R 347 ), an amido group (-HN-CO- 
R 348 ), a sulfonic acid group (--SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or N,N^isubstituted sulfonamide group (-SO2-NHR 349 ; -SO2- 
NR 35 ^ 351 ), an amldosulfone group (-NH-S0 2 -R 352 ), a sulfone group (-SO2- 
R 353 ), a phosphoric acid group (-OP(=0)(OH)2), a phosphoric acid ester group 
(-OPC^KOR^COR 355 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 356 )(OR 357 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 358 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 359 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 360 ; 

rNR 361 R 362 );and , 



s 
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which, independently, of each, other, cap be substituted- with one or more 
substituents, which can be the same or different; and, V-.,, .,< 0i > r 

wherein optionally, the pairs R 346 ^ 347 , R 350 /R 351 , R 354 /R? 55 , R 356 /R 357 and 
R 36i / p362 > jncjependenly of each other, may form a part of a ring; and 

- wherein the substituents R 3 ^ , , R 341 , R 342 , R 343 R 344 , R 345 , R 346 , r 34 ? r** 
]J R^B 3 ' 0 , f^\ R 3 ^R^R 354 ! R 3 * 5 , Ff®, R 357 , R 358 , R 359 , R^ 60 , R 361 , and 
. R 362 , independently of each other ar$ a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkmyl, heterpcyc^ heterocycloalkenyl, aryl, 

heterparyl, aryl-alkyl, heterparyl-alkyl, aryl-het^roalkyl, heteroaryk 
heteroalkyl group; 



or wherein the group PM 



has the formula (VI) 



371 




? 372; ;; .... 



376 



* ■-, . (VI) 



- wherein R 371 , R 372 , R 375 and ft 376 rindependently of each other, ' 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroaikenyl, heteroalkinyl, heterocycloalkyi, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
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ketone group (-CO-R 380 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-CdOR 381 ), a carboxylic acid anhydride group ( CO-O-CO-R 382 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR^OH)), a O-substituted hydroxamic acid group (-CO-NHCOR 384 )), a 
carboxamide group (-CO-NH2), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 385 ; -CO-NR^R 387 ), an amido group (-HN-CO- 
R 388 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubstitCrted sulfonamide group (-SO^NHR 389 ; -SO2- 
NR 390 R 391 ), an amidosulfone group (^Ny-SO^R 392 ), a sulfone group (-S0 2 - 
R 393 ), a phosphoric acid group (-OP(=0)(dfi) 2 ) I a phosphoric acid ester group 
("OP(=0)(OR 394 )(OR 395 )) l a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphorite acid ester group (-P(=0)(OR 396 )(OR 397 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 400 ; 
-NR 40 ^ 402 ); and 

which, independently of each other, can be substituted with one , or more 
substituents, which can be the same or different; and, 

wherein optionally, any ;two of the groups R 371 , R 37 ? R 375 , and R 376 , as vyell as 
the pairs R 386 /R 387 i .R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R 401 /R 402 , independent of 
each other, may form a part of a ring; and 

wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

p389 p390 p391 p392 p393 p394 p395 p396 p397 ^398 p399 p400 p401 an( j 

R 402 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cyclpalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; or 
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alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 cart be together an bxb : (=6j H or 
hydroxyimino (=N-OH) group; and 

wherein A 6 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 420 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 421 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 422 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 424 )), a carboxamide group 
(<ja-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 425 ; -CO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid 
group-. (rSOalrl),. a. sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N.N- 
disubsttuted' ^'sulfonamide ; > group .(-SQ2-NHR 429 ; -SOztNR 430 *! 3 !), , -an 
amidosulfonegroup ^NHtS^RI 32 ); a sulfone group (rSOz-R 433 ), a phosphoric 
acid*:: group : (^OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OR(rO)(PR^)(OR 43 ?)), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=Q)(OR 436 )(OR 437 )), a halogen atom, a 
trifluormethyl group (rCF 3 ), a thiol group (-SH); a thioether group (-S-R 438 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 439 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 440 ; 
^NR^R 442 ); and. ".' 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . . 
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- wherein optionally, the pairs R 426 /R 427 , R 430 /R 431 , R 434 ^ 435 , R 436 /R 437 and 
R 441 ^ 442 , independent of each other, may form apart of a ring; and 

- wherein the substituerits R 420 , R 421 , R 422 ,;' ^ 423 , R 424 , R 425 , R 426 , R 427 , R 428 , 
R 429 , R 430 , -R 431 , R 432 , R 433 , R 434 , R 435 , R 436 , R 437 , R 438 , R 439 , R 440 , R^Vand 
R 442 , independently of each other are a hydrogen atom (-H), br anialkyl, 
alkenyl, alkinyl, cyclpalkyl, cycloalkenyl, cycloalkinyl, -heteroalkyl, 
heteroaikenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl; aryli 
heteroaryl,; aryl-alkyl, heteroaryl-alkyl, m ,tf^^etei^ll^^.^^ivai|rl-- 
. heteroalkyl group; , • f-; -i. ('.-•'•• 'i-'.'ri-'' .j o't 

or wherein the group PM 

has the formula (VII) 




A (VII) 

- wherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- Wherein A 6 is a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroaikenyl, heteroalkinyl, 
heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, Heteroaryl heteroalkyl group or, a carbaldehyde 
(-CHO), a ketone group (-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 



'N. 
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(-COOR 461 ), a carboxylic acid anhydride group (-CO-0-CO-R 462 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-Cb-NR 463 (OH)), a O-substituted hydroxamic acid group (-CO-NhKOR 464 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic 
acid amide group, (-CO-NHR 465 ; -CO-NR 466 R 467 ), an amido group (-HN-CO- 
R 468 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N,N-disubst'rtuted sulfonamide group (-S02-NHR 4 ® 9 ; -S0 2 - 
NR 470 R 471 ), an amidosulfone group (-NH-Sd 2 -R 472 ), a sulfone group (-Spr 
R 473 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazble group, an amino 
group. (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 

_ NR «1 R 482 ); 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein- optionally, the pairs R 466 /R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
fej^^^^ndependeijily : pfieach.ottieri mayform apart of a ring; and 

- wherein the substituents R 460 , R 461 , R 462 , R 463 , R 464 , R 465 , R 466 , R 467 . R 468 , 
R 469 , R 470 , R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 479 , R 480 , R 481 , and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkehyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 
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has the formula (VIII) 




(VIII) 



wherein X 6 is selected from GR 4 - R^l, O, Si qDNR*%when?theibond5between X 6 
and X 7 is a single bond; and b » - 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

or alternatively, 

wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyl, neterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde 
(^CHO), a ketone group (-CO-R 800 ), a boronic acid group (-B(OH) 2 ), a cyano 
group (-CsN), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 501 ), a carboxylic acid anhydride group (-CO-0-CO-R 502 ), a 
hydroxamic acid group (-CO-NH(OH)j, a N-substituted hydroxamic acid group 
(-CO-NR 503 (OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 504 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N-d (substituted carboxylic 
acid amide group, (-CO-NHR 505 ; -CO-NR 50 ^ 507 ), an amido group (-HN-CO- 



) 
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R 508 ), a sulfonic acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubst'rtuted sulfonamide group (-SO2-NHR 509 ; -SO2- 
NR 510 R 511 >, an amidpsulfone group (-NH-SO2-R 512 ), a sulfone group (-SCfer 
R 513 ), a phosphoric acid group (.OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(pR 514 )(OR 515 )), a phosphpnic . acid group (-P(=0)(OH) 2 ), an 
phosphpnic acid ester group (-P(=0)(OR 516 )(OR 517 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 518 ), a 
hydroxy group (-OH); an alkpxy group (-O-R 519 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstrtuted amino group (-NHR 520 ; 
-NR^-R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495 - R 496 , and 
R 497 , if present, as well as the pairs R 506 /R 507 , R 510 /R 511 , R 514 /R 515 , R 516 /R 517 and 
R 521 /R 522 , independent of each other, may form a part of a ring; and 

wherein the, substituents R 5o °, R 50 ^ R 50 *, R^ 03 , R 504 , R 505 , R* 06 , R 507 , R 508 , R* 09 , 
J^°,l^fR 5 ", R 513 , R 5 } 4 , R^ s , R® 18 , R^ 17 , R 518 , R 51 ?, R^ 20 , R 821 , and R 522 , 

/iPliP^n^y f^^-^'^I^CS^^S^ or an alkyl, alkenyl, 
alkinyl, cycloalkyl, cycloalkenyl, cyclpalkinyl, heteroalkyl, heteroalkenyl, 

t heteroalkinyl, heterocycloalkyl, heterocyclcalkenyl, aryl, heterparyl, aryl- 
al^l, hetefoaryl-alkyl, aryl-heterpalkyl, heteroaryl-heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cyclpalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyj, aryl. heterparyl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroaikyl, heteroaryl-tjeteroalkyl group or, a carbaldehyde (-CHO), a ketene 
group (-CO-R 540 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 541 ), a 
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carboxylic acid anhydride group (-CO-O-CO-R 542 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a Or 
substituted hydroxamic acid group ( T C0-NH(OR 644 )) 1 a carboxamide group, 
(-CO-NH2), a N-substituted or N.N-disubstjtutecl cart>o^y|ic acid amide group, 
(-CO-NHR 5 * 5 - -CO-NR^R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid 
group (-SO3H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstrtuted sulfonamide group ; (-SQ2-NHR 549 ;, , r^Qa-NR^R 551 ),, an 
amidosulfone group (-NJH-SQ2-R S ). a sujfone ^UDt^Q^^J phosphoric 

a ? id )i>#W, a ; P^^ :. ^, ^ 
^W? R ?W^w A P^%m%.^|d ( .^gfoup ^WiP^wffl,* 
phosphonic acid ester group (-P(=6)(OR ?58 )(OR 557 )j, a halogen atonj, a, 
trffluormethyl group (-CF3), a thiol group (-SH); .a* thioether group > (-S-R 558 )," a 
hydroxy group (-OH); an alkoxy group (-O-R 559 ), a tetrazole group, an amino 

group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 560 ; 
. NR 561 R 562 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 ^ 555 , R 556 /R 557 and 
R^VR 562 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 54 ?, R 54 ', R 542 , R 543 , R 644 , R 545 , R 546 , R 547 R 548 , 

: R 549 R 550 p$51 p552 p553 p554 p>555 p556 p557 p558 ^559 p560 ^561 

, R 862 , independently pf each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyi, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkeny I , aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyi group; 

or wherein the group PM 
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has the formula (IX) or (IXa) 



R 610 




- wherein X 8 is N or CR 570 ; and 

- wherein R 570 ( R S75 , R 610 and R 611 independently of each other, are 
a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, . heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group (-B(OH) 2 ), a cyan© group 
(-C=N), a carboxyiic acid group (rCOOH), a carboxyiic acid . ester group 
(-COOR 581 ), a carboxyiic acid anhydride group (-CO-O-CO-R 582 ), a 

^h^roxa^lcia^roup (-CO-NH(OH)), a N-substitUted hydroxamic acid group 
^G^NR^OH)), a ^substituted hydroxamic acid group (-CO-NH(OR 584 )), a 
carbbxamide group (-C6-NH2), a N-substituted or N,N<lisubstituted carboxyiic 
acid amide group, (-CO-NHR 585 ; -CO-NR^R 687 ), an amido group (-HN-CO- 
R 588 ), a sulfonic acid groQp (-SO3H), a sulfonamide group (-SO2-NH2), a N- 
substituted or Ni N-disubstituted sulfonamide group (-SO2-N HR 589 ; ^S02- 
NR 590 R 591 ), an amldosulfone group (-NH-S02-R 592 ), a sulfone group (-SO2- 
R 593 ), a phosphoric acid group (-OP(=6)(OH)2), a phosphoric acid ester group 
(^)P(=6)(OR 594 )(0R 595 ))i a phbsphohic acid group' (-P(=0)(OH) 2 ), an 
phosphdhic acid ester group (-P(=0)(OR 596 )(bR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
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hydroxy group t-OH); an alkoxy group (-O-R 599 ), a tetrazole group, an amino 
group (-NH2), or a N substituted or N,N-disubstituted amino group (-NHR 600 ; 

_ NR 601 R 602 ); - 

-'• which, independently of each other, can be substituted with one or -more 
substituerits, which can be the same or different;' arid, l : • 

- wherein optionally, the pairs R 570 /R 575 , if present, as well aether pairs R^/R 58 ^ 
^90^591. VR^ /R 595, R 596 /R 597 and R^Vr 602 , independent of each otHef, ? rt1ay v 
form a part of a ring; and • : - * • V' 4 : - < iv*«Wfifcv W&tu*w 

- Wherein the substituents R 580 , R* 581 , R 592 . R 583 , R 584 , R 585 , R 585 , R? 8 VR 588 ; 
R 589 , R 590 , R 591 , R 592 , R 593 , R 594 , R 595 , R 596 , R 597 , R 598 , R 599 , R 800 , R 601 , and 
R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyi, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

v ■ 

has the formula (X) 



if 




(X) 



wherein the groups X 9 is CR 900 R 901 , S, SO, S0 2 or NR 



902 
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- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1t C 2f C 3 , G 4 , C 5 or C 6 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, von 
-C(=O)NR 910 R 911 . 

wherein.A 9 and A 10 are, independently of each other, selected from 

hydrogen, cyano, -C(=0)NR 912 R 913 , or d, C 2 , C 3 , C 4 , C 5 or C 6 alkyt, which is 

linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

•-. R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
C1. C2. C3,. C4, C 5 or Ge alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R? 11 and R 913 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; 

■'-.(■. .... , '-> J , ■ 

(2) G 1 .pG 2 , : G3, i C 4i .G 5 ogCj a|<yJi^whi(^is f 

substitutedpwith 1 , 2. 3, 4, 5, 6 or 7, subsmutents independently selected from 
(a) 0,1, 2, 3, ; 4, ; or 5 halogens, and (b) 0. 1, 2 substituents selected from the 
group consisting; of , ; . . \ ; . _. ,.,„, 

(a) hydroxy, ,. , 

(b) -COOH, 

(c) -COO(C 1 , C 2 , C3. G4, C5 or C 6 alkyl). i e. ester, 

(d) phenyl,, ; v , '• 

(e) naphthyl, .-. . . . , . 

(f) C3, C4, C 5 or C 6 cycloalkyl, . v . 

(g) a 5 - or 6 membered heterocycle, which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 
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(h) an 8, 9 or 10 membered bicyclic.ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 ; and said 5 or 6 membered .^eterppycle 
and said 8, 9 or 10 g rnember^ bieycHc^ri^ 

substituted, with 1 , 2, 3,, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -CQOH, -000(0! , C 2 , 
G 3 , C 4 , 0 5 or C 6 alkyl), i.e. ester, Ci, C2, C 3 , C 4 , C 5 or C 6 alkyl, and -OCi. 
-OC 2 , -OC 3 , -OC4, -OC5 or rOC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 
.. (1) hydroxy; . 
, • (2) cyano; 

(3) G 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OC 2 , -OC 3 , 
-OC 4 , -OG5 or -OC 6 alkyl, wherein said -000(0!, C 2l . C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Cl C2. Cs, C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-00 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3,-4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2l C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
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-COOH, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 a(kyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; : 
(4) Ci, G2, C3, C 4 , C5, C 6 , C7. Ce, Cg or C10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, ^4, 5, 6, or 7 substituents 
independentiy selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0,1, or 2 
groups selected from _ 

(a) hydroxy; 

(b) -CQQH; z , <r y : v ;' t J^ , .[ } , /.,: 

(c) -pOO(Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 7 or 6-membered heterocycle which may be saturated or 
. unsaturated comprising 1, 2, 3, or 4 hetero atpms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted With 1, 2, or 3 
substituente independently selected from oxo, hydroxy, halogen, C1, C 2l 
C 3 , C 4| C 5 or Ce alkyl, and -Opi, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C 1( C 2t C 3| C 4 , C5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3l -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 1 0 membered blqycjic.m which .may be saturated 
pn ^ynsjatura^ fused heterocyclic , rings, each 
Jiej^^ 1., 2, , 3, or 4^heteroatqms independently selected 
T fjgi^^ or sulfur, or (ii) a 5- or 6-membered heterocycle 
hayping^ 1, 2, pr 3 he^eroatpms independently selected from nitrogen , 
.oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C5 or 
,C 6 alkyl, .and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C1, C 2 , C 3| 
p4, C 5 or Ce i alkyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; . 

(f) -conr 925 r^; ; 

(g) -S0 2 NR 9?5 R 925 ; 
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(h) ^R^(=0)R 925 

(i) -nr 9 SQ^OJNR^R 925 ; x v; , , ^ v; , . 

' ' (m^NR^'SOzR 930 ;/ ''Z^Z "'ZZ/.-Z f •: ^ - 

(q) ;/ phejriyl, which is p|?Jiona|^ § ubstituted with 1, 2, 3, 4, or 5 . group 
indfDendentiy.setected from halogen, .^droxy, C^, Jga u 9hJfa$0$ifa 

-QCz, -QQ3, -OC4, r|?.C5 or -QCe alkyl, ^ppOfej, -CQO(C r , C 2 . C3, C^, Q ?1 
or C 6 alkyl) i-©* ester being linear or branched and optionally substituted 
with ,1, N 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3| C 4 C 5 or C 6 cycloalkyl and 0, 1 ( 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or Ce pycloall^yl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6. halogens; 

(5) OCi. OC?, pC 3t QC 4 , OCq, OC 6 , OC 7t OC 8 , OC9 or QC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; : t v . ,.. 
: (b)-CQQH;. ; . ., . ■ ; . , . , 

(c) --CQp(Ci, C 2 , C 3f C 4l C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur,, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C1, C2, 

,; ; ,C 3 , C 4 , C 5 . or Ce alkyl, and -OQi, -QC2, n OC 3 , -OC 4 , -OC 5 or rOC 6 alkyl, 
3aid C1, C 2 , C 3| C 4 , C 6 or C 6 alkyl, and -QCi, -OC 2 , rOC 3l rOC 4> -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1 , 2, 
3, 4, or 5 halogens.; 
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(e) an 8, 9 or 10 membered tricyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (H) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, d, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyi, and -OC 1f -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , Cs orGe aikyl, and -Od, -OC 2 , -OC 3 , -Od, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2„ 3, 4, or 5 
halogens; 

f (f) -conr 925 r 925 ; ■ ,\ ; ;.V '. 

(g) -Sb 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 

(k) -O-CO-R 930 

(I) ^-CO-NR^R 925 ; 

(mJ-NR^SOzR 930 ; " ' ; . 

(n)-NR 925 R 925 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, pi, C 2l . p 3l C 4t C 5 p^Ce 
alkyl, -OCi. -OC 2 , -OC 3 , -OC 4 , -OQ5 of -OC 6 alkyl, -COOH, -CQO(9i, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4l C5 or, C 6 alkyl, -Od. 
; , -062, -OC 3 , -OC 4 , -OC&or -QC 6 alkyl, -pQQH, -COO(Ci , C 2 , C 3( C 4 , Ca 
or C 6 alkyl) i.e. ester being linear, or branched .and optionally substitiited 
with 1, 2, 3, 4, 5, or 6 sybstitutents independently selected from 0 or t 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3,_ 
4, 5, or 6 halogens; 
(6) -COOH; 



WO 2004/099134 PCT/EP2004/004774 

369 

(7) -QOO(Ci, C 2 , C 3 , C 4 , .C5 or Q 6 alkyl) i.e. ester, which ,may be linear or 
branched and is optionally substituted with 1, 2, 3, 4,, ,5 halogens; 

(8) a 5 - or 6-membered heterpcycje which, may, .b^e,Siatura^/or.unsaturarted 
comprising 1, 2, 3, or 4 hetero atoms independently selected, from nitrogen, 
oxygen | and sulfur, , said heterocyple being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen,^, C3, 
C 4 , C 5 or C 6 alkyl, and -OC1, -QC 2l .-OC3, -OC 4 , -OC 5 or -OC 6 alkyl, said C t) 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -QCi. -OCa, -OC 3 „-pC 4 „-OC 5 or -OG 6 alkyl 
being , linear or branched and ^o|ja|ly' ; |yb„s^^ with 1 ,. 2,, v 3,, 4, L ^ 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen; oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C,, C 2 , C 3 . C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said d, C 2j C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 
(IIJ-SO^R 92 ^ 925 ; 

(12) -NR 9 ^-C(=0)R 925 

(13) -N.R 925 -C(=0)NR 925 R 925 ; 

(14) -NR 925 COOR 930 

(15) -0-CO T R 93Q 

(16) -0-CO-NR 925 R 925 ; 

(17) -NR 925 S.0 2 R 930 ; 

(18) -NR 925 R 925 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, 
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-0G 1( -OC 2 , -OC 3 , -OC4, -OC5 or -OC 6 alkyl, -COOH, -000(0^ C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said C 2 , C 3) C 4l C 5 or C 6 alkyl, -OCi, -OG 2 , -OC 3 , 
-OC4, -OC 5 or -OCe alkyl, -COOH, -000(0!, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cycloalkyl, and C 3 , C 4 C 5 or-Ce cycloalkyl, wherein d, C 2 , C 3| C 4 , G 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0,1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, Ci, C2, C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2 , -OC 3 , -OC 4l or -OC 5 
alkyl, said C 1f C 2 , C 3l C 4 , or C 5 alkyl, -OCi, -Op 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM 
has the formula (XI) 




(XI) 



wherein the groups X 10 is CR 1000 R 1oa1 , S, SO, S0 2 or NR 1002 
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- wherein R 1000 , R 100i and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, C u C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or Ci, C 2) C 3 , C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 ; ? are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C3, C 4 , C 5 or C6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 

- R 1011 and R 1013 , are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 

(2) Ci, pi, C3, C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1 , 2, 3, 4, or 5 halogens, and (b) 0, 1 , 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(C 1( C 2 , C 3 , C 4l C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4i C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
Unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 
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(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2,,or3 hetero,atoms; ^ 

.-, wherein said C 3 , C 4 , C 5 or Qe cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 -substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, .and R 1020 ; and >, . 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyp, i.e. ester, Ci, C 2) C 3 , C 4 , C 5 or C 6 alkyl. and -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e.. ester, d, p2, Qz, C 4 , Q5 or C 6 alkyl, and -QCi, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OQs alkyl being, linear or branched and optionally substituted with 1 , 

wherein. R 1020 is selected from the group consisting of: 

.<W.:iUi.Mr ■■: . r-- • • - ■ 

(1) hydroxy; .... 

(2) cyanp; 

(3) . C 3 , C 4 .Q5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
f independently se|ected from halogen, hydroxy, -COOH, -COO(Ci, C2.-C3.-C4, 

C 5 or C 6 alkyl), i.e. ester, Cj, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and, -Od, -OC 2 , -OC 3 , 
-QC 4 , -OC5 or -OC 6 . alkyl, wherein said -000(0! , C 2l . C 3l p 4 , C 5 or C 6 , alkyl) 
i.e. ester, C ? , C2, C 3 , C 4 ,,C 5 or C 6 alkyl, and -OC1, -OC 2l -OC 3 , -OC 4 , c -OC 5 or 
-OC 6 alkyl are linear or.brapched and are optionally substituted wjth 1, 2, -3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or i 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
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-CpQH^ and..TpCi , ? rOC 2 , rOCa, -OQ 4 , -OC 5 or -OCe alky! substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, ; or 5 halogens; 
(4) Ci„ C^, C 3i C 4 , C 5 , ,.Qe, fyf&ii&W.GavPjJtfir which is linear or branched 
and is ,.iPpQ$N!iaHyJ _8ubi^titMt9cl- with ■ t t 2„ 3, 4, ,5,, 6, .or 7. substituents 
indep^ ,0,, 1,,2 n 3, .4, or;,5 halogen, atoms and Q,r 1 , or. 2 

groups selected frorn .-i, :W : /uv , v 1 -'-- .3 o> '• , 

(a) hydroxy; 
: (b)^POH; 

^Og(%,g2 A; %^ may linear or 

branched and is optionally substituted With 1, 2, 3, 4, or 5 halogens; 
. (d) a . 5. - pr ; .^Tmembered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetejo atoms independently selected 
from nitrogen, oxygen., and sulfur, optionally substituted with 1, 2, or 3 
substituents independently.selected from oxo, hydroxy, halogen, d, C 2l 
C 3 , d, C 5 or C 6 afkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 a|kyl, 
said Ci, C2, C 3 , p 4 , C 5 or ,C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear pr branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising . (i) two fused heterocyclic rings, each 
heterocyclic ring haying .1, 2, 3, or 4 heteroatoms independently selected 

-~ from ni^ogen, oxygen,, or sulfur, or (ii) a 5- or 6-membered heterocycle 
hayojng ,1, 2, or ,3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy,, halogen, d, C2, C 3 , C 4 , C 5 or 
C 6 alkyl, ?nd -Od , -OC 2 , -OC 3 , -OG 4 , -OC 5 or -OC 6 alkyl, said d ,, C 2l C 3 , 
d, C s or C 6 alkyl, and, -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3,' A, or 5 
halogens;-. •. . -.• .= ; . : - 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 
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(h) -NR 1025 -C(=O)R 1025 , 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
0) -NR 1025 COOR 1030 . 

(k) -O-CO-R 1030 , ; ....... 

(l)-O-CO-NR 1025 R 1025 ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1,2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C*. C 3 , C 4 , C 5 or C 6 
alkyi, -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyi, -COOH, -COO(Ci, C 2 , 
C 3 , C 4l C 5 or C 6 alkyi) i.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyi, -COOH, -COO(C 1( C 2 , C 3 , C 4 , C 5 
or ,Ce alkyi) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(5) OC 1( OC 2 , OC 3 , OC 4 , OC 5 , OC 6 , OC 7 , OC 8 , OC 9 or OC 10 alkyi, which is 
linear or branched and is optionally substituted with 0, 1 , 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

• p!^m . ... .;v ■ • •■- - > • v . ^ 

'(b)-COOri; -. v ..." V 

(c) -CpO(Ci, Q 2 , C 3 , C 4 , C 5 or C 6 alkyi) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocyde which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, e 2 , 
C 3 , C 4 , C 5 or C 6 alkyi, and -OCi, -OC 2 , fOC 3 , -0C 4 , -OC 5 or -OC 6 alkyi, 
said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyi, and -OG 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyi being linear or branched and optionally substituted with 1, 2, 
3,4, or 5 halogens.; 
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(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from, nitrogen, oxygen or sulfur, , or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independentjy, selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, . 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halpgen^Ct, C 2 , C 3) C 4i C 5 or 
C 6 alkyi, and -Od, -OC 2 , -OC 3 ,-OC 4 , -OC 5 or -OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C 5 or Ce alkyl, and -Od , -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl being 
linear or branched ^ and optionally^ 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
0) -NR 1025 COOR 1030 

(k) -O-CO-R 1030 
(I) -O-CO-NR 1025 R 1025 ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n) - NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, d, C 2 , C3, C 4 , C 5 or C 6 
alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or Ce alkyi) i.e. ester, said Ci, C 2 , C 3 , C 4> C 5 or C 6 alkyl, -Od, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C,, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) le. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3| C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 
(6) -COOH; 
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(7) -COO(Ci, C 2 , C 3 , C 4 , C5 or C 6 aikyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1 , 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, C1, C 2l C 3 , 
C 4> C 5 or Ce alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, 
C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, 'Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , ~OC 4 , -OC 5 or 
-OCe alkyl. said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , 
-OCjf.ot -0C 6 alkyl being linear or branched and optionally substituted vv'rth l , 
2, 3;^ 5^bg^nsr v " ^ r \ -V ?V : / 
(10^-<^NR^F^ 025 f- " s ^ 

(11) ^ 2 NR 1025 R^ : ' 

(12) -.NR 1025 -C(=6)R 1025 j " 

(13) -^^^(^NR 1025 ^ 026 ; 

(14) ^NR 925 CPOR 103 ° 

(15) -O-CO-R 1030 

'(W-b-CO-NR W5 R 102 V 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; " 

(19) phenyl / which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
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-Od, -OC 2 , -OC3, -OC 4> -OCgor-OCe alkyl, -COOH, -COO(d, C 2 , C 3| C 4 , C 5 
or C 6 alkyl) i.e. ester, said C 1( C 2 , C 3 , C 4 , C 5 _or C 6 alkyl, -Od, -OC 2 , -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COb(d, C 2 , C 3 , C 4 , C s or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyf- and C 3) C 4 C 5 or Ce cycloalkyl. wherein C 1f C 2 , C 3 ,.C 4 , 
C 5 or Ce alkyl is; finear or branched anbd is optionally substituted with 1, 
2, 3, 4f 5, 6, substitutents independently selected from 0, 1 , 2, 3, 4, or 5 
halogeris, "6 or 1' phenyl, wherein said optional phenyl substituent and 
said R 93<? , when R? 30 is phenyl or C 3 , C 4 C5 or C^ 'dycloalkyl, aYe^^ 
substituted with 1 , 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2l -OC 3 , -OC 4 , or-OC 5 
alkyl, said d, C 2 , C 3l C 4 , or C 5 alkyl, -OC1, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 

has the formula (XII) 

\ • . . . ■ ...... . 
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- wherein the groups R 1201 is hydrogen or fluoro. . 
>. wheroin R 12 ^ und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. 



r. . 



or wherein the group PM 

has the formula XIII: 



... R 



1303 




1300 



wherein:. 



R (XIII) 



R 1300 and R 1 ^ are independent^ selected consisting oif: ,l ! 



(10) hydrogen, 



(11) 



CN, 



02) • ^ricfljl^-.^lcri..^ linear or branched which is unsubstituted or 
substituted with: 



a) halogen, or 
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b) phenyl,, which is unsubstituted or substituted with 1-5 substitutents 
independently . selected from h? lo 9^ n , CN, QH, : ^ 13 ° 2 , OR 13 ® 2 , 
; f NHSOaR 130 ^ S0 2 NR 13b5 R 1306 , 
^ R i3oe R i3oe i cONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the Ci- 
6 alkyl is linear or branched), 

(13) phenyl which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHSO 2 R 130z , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 . NR 1305 R 1306 . CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci^alkyl, wherein the C^alkyl is linear or branched, 

(14) a 5- or 6-membered heterocyclic which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, S 
and O, the heterocycle being' unsubstituted or substituted with 1 — 3 
substituents independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , 
OR 1302 , NHS0 2 R 1302 , N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SOsNR 1305 ^ 306 , 
NR i305 R i3oe CONR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl. wherein the Chalky! is 
linear or branched, 

. (15) Cs^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
Independently selected from halogen, OH, C^alkyl, and OC^alkyl, wherein 
the Chalky! and OCi^alkyl are linear or branched and optionally substituted 
with 1-5 halogens, 

(16) OH, 

(17) OR 1302 , and 

(18) NR 1305 R 1306 ; 

R 1302 is Ci^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, C0 2 H, and 
C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branphed; 

R 1303 R 1304 and R 1307 are independently selected from the group consisting of: 



(10) hydrogen, 



WO 2004/099134 



PCT/EP2004/004774 



380 

(11) d.ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substituted 
independently selected from halogen, OH, C^alkyl, and OC^alkyl, 
wherein the Ci^alkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, Chalky!, and 
OCi^alkyl, wherein the Chalky! is linear or branched and optionally 
substituted with 1 - 5 halogens, 

.' e) COjH, [' " . \. r , . . 

f) C0 2 Ci^alkyl, ; • 

g) CONR 1305 R 1306 , 

(12) CN, 

(13) phenyl which js unsubstituted or substituted with 1-5 substituents 
independently selected from C 1r6 alkyl, and OCi^alkyl, hydroxy and halogen, 
wherein the Ci^alkyl is linear or branched and optionally substituted with 1-5 
halogens, 

(14) , naphthyl which is unsubstituted or substituted , with 1 - 5 substituents 
independently fleeted pg^alkyl, hydroxy and halogen, 

... ;^erein^e.Ci tH Ball^l|s. linear or branched and optionally substituted with 1 — 5 
halogens, . , .' . , ,. .-. ^ '.}. 

(15) ; cp 2 H, ^ 

(16) COaC^alkyl, , ... ■ 

(17) . . cokr 1 ^ ;: . w '',';. v r: ;'V, , - w .v.,-.- 

(18) C^cycloalkyl, which is unsubstituted or substituted with 1 - 5 
substituents independently selected from Ci-ealkyI, and OC^aikyl, hydroxy 
and halogen, wherein , the Qi^alkyl is linear or branched and optionally 
substituted with 1-5 halogens; 
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R 1305 and R 13b6 are independently selelcted from the group consisting of: 

(5) hydrogen, . . , , . . u . t ■ 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, C^alkyl, and OCi^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1-5 halogens, 

(I) C^cydbalkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from C^allcyl, and OCi^alkyl, wherein the C^aHcyl is 
linear or branched and optionally substituted with 1 - ^halo^e^s, , ;ij , s - ; . ... f 

(8) Qi-ealkyl, which is linear or branched and which, isunsubstituted or substituted, 
with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, and OC^alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1-5 halogens, 

or wherein R 1 305 and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, C^alkyl, and C^alkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; 



or wherein the group PM 

has the formula XIV: 



R 1400 ^ R 1401 



CN (XIV) 
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- wherein R 1400 and R 1401 , independently of each other, are 

- a hydrogen atom (-H); or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a carbaldehyde (-CHO), a ketone 
group (-CO-R 1402 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 1403 ), a 
carboxylic acid anhydride group (-CO-O-CO-R 1404 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 1405 (OH)), a O- 
substituted hydroxamic acid group (-CO-NH(OR 1406 )), a carboxamide group 
(-CO-NH2), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 1407 ; -eO^NR 1408 R 1409 ), an amido grpup (-HN-CO-R i41 °), a sulfonic 
acid group (-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 1411 ; -S0 2 -NR 1412 R 1413 ), an 
amidosulfone group (-NH-S0 2 -R 1414 ), a sulfone group (-SO^R 1415 ), a 
phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 1416 )(OR 1417 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 1418 )(OR 1419 )), a halogen atom, a 
trifluormethyl group (-GF 3 ), a thiol group (-SH); a thioether group (-S-R 1420 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 1421 ), a tetrazole group, an amino 
grpup ( : NH 2 ), : or a N-substituted or N.N-disubstituted amino group (-NHR 1422 ; 
-NR 1423 R 1424 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, j 

. . wherein optionally, the pairs r1 4 ° 8 /r1 409 , R 1412 /^ 1413 ,; ^ 416 ^ 1 ^ R 1 f1 8 /R 1419 ; a nd 
, R; 1423 /R 1424 , independenly of; each other, may form a part of a ring; and 

- wherein the substituents R 1402 , R 1403 , R 1404 , R 1405 , R 1406 , R 1407 , R 1408 , R 1409 , 

p^1410 p1411 p1412 p1413 p1414 r1415 p1416 R 1417 R 1418 R 1419 R1420 r-1421- r1422 
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R 1423 , and R 1424 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, Jieteroalkinyl, heferocycloalkyl, he^rocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 

group; 

or wherein the group PM 

.'J' .......... ■■■■ ' > 

has the formula XV: ....... , ^i). i. ■ 




- wherein X 11 is CH 2 , CHF or CF 2 ; 

- wherein R 1500 is selected from the group consisting of alkylcarbonyl, arylcarbonyl, 
cyanb, heterocyclecarbonyl, R 1502 R 1503 NC(O)-, B(OR 1504 )2, (1 ,2,3)-dioxoborolane 
and 4,4,5,5-tetramethyl(1 ,2,3)-dioxoborolane; 

- wherein R 1501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkyicarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkylalkyl, cyano, 
haloalkyl, haloaikenyl, heterocyclealkyl, and hydroxyalkyl; 

- wherein R 1502 , R 1503 and R 1504 are each independently selected from the group 
consisting of hydrogen, alkyl, and arylalkyl; 

with the proviso that the following compounds are excluded: 
glutamin-thiazolidin (=Gln-Thia), glutamin-pyrrolidin (==Glh-Pyrr) (from WO 
03/072556), glutamin-pyrrolidin-2-carboxylic acid (= Gin-Pro), glutamin- 
pyrrolidin-2-carboxamid (=Gln-Pro amid), and (S,S) 4-Amino-5-(2-cyano-2,5- 
dihydro-pyrrol-1-yl)-6-oxo-pentanoic acid amide (Gin - 2-cyano-2,5-dihydro- 
pyrrolidin) (from WO 01/55105). 



\ 



i 
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2. Compound according to claim 1 
wherein n is Q or 1 ; \ 

wherein t R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , ?n d R 11 independently of each other 

• are . ^ _ 

• - a hydrogen atom; or 

- g substjtuted or tinsubstituted alkyl group having 1 to 30 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 30 carbon atoms; or 

- a subsljtuted or unsiibstituted alkinyl group having 2 to 30 rarbon atoms; or ? 

- a substituted or unsubstituted cycloalkyl group having 3 to 30 carbon atoms; or 

- a substituted or unsubstituted cycloalkenyl group having 3 to 30 carbon atoms; 
or a substituted or unsubstituted cycloalkinyl group having 6 to 30 carbon 
atoms; or ; 

- a substituted or unsubstituted heteroalkyl group having 1 to 30 fcarbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkenyl group having 2 to 30 carbon atoms 
and ,1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- a substituted or unsubstituted heteroalkinyl group having 2 to 30 carbon atoms 
and 1 to 6 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

- ? substituted or unsubstituted heterocycloalkyl group having 1 to 30 carbon 
atonis, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

- a substituted or unsubstituted heterocycloalkenyl group having 2 to 30 carbon 
atonis, and 1 to 6 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

- a substituted or unsubstituted aryl group having 3 to 30 carbon atoms; or 

- a substituted or unsubstituted heteroaryl group having 1 to 30 carbon koms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or ^ 
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a substituted or uhsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each haying 1 to 30 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 30 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 

having 1 to 30 carbon atoms; or 

•.• ; .-.vt; ,' (■;.'..•' '• •"•:;••.;•/•,..• .-, •M'iV'i, ~>z< r ¥H' >«*•:• v, "■ - vn- : lo I'.c-w 

a substituted or unsubstituted aryl-heteroalkyl group having at least one 

substituted or unsubstituted aryl group each having 3 to 30 carbon atoms, and at 

least one substituted or unsubstituted heteroajkyl group each having"1 to 30 

carbon atoms and 1 to 6 hetero atoms each independently 'selected from oxygen, 

nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 30 carbon atoms, 
and 1 to 10 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or uhsubstituted heteroalkyl group 
each having 1 to 30 carbon atoms and 1 to 6 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO), a ketone group (-CO-R 20 ), a boronic acid group 
(-B(OH)2), a cyano group ( C=N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COQR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR^OH)), a O-substituted hydroxamic acid 
group ( CO-NH(OR 24 )), a carboxamide group (-CO-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR^R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-S0 3 H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N,N-disubstituted sulfonamide group 
(-SO2-NHR 29 ; -Sd2-NR 30 R 31 ), an amidosulfone group (-NH-S0 2 -R 32 )i a sulfone 
group (-SO2-R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phosphonic acid group (-P(=0)(OH) 2 ), 
an phosphonic acid ester group (-P(=0)(OR 36 )(OR 37 )), a halogen atom, a 
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trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 39 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 40 ; 
. -NR 41 R 42 ); ... . \ " I 

- which each independently can be substituted with one or more substituents, 
which can be the same or different; and, 

- wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R 11 , as well the pairs R 26 /R 27 , R'°/R 31 , R^/R 35 | R 36 /R 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 

- wherein the substituents R 20 , R 21 , R 22 , R 23 , R 24 , R 25 , R 26 , R 27 , R 28 , R 29 , R 30 , 
R 31 r32 r33 R 34 R 35 R 36 ( R 3 7 r38 ; R 39 ? R 4o R 4i and R 42 independently of 

each other are a hydrogen atom (-H). or an alkyl, alkenyl, alkinyl, 
cycloalkyl, cycloaikenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, 
heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl 

group. 

3. Compound according to claims 1 or 2 
wherein n is 0 or 1; 

wherein R 1 , M R 3 . R 4 , R 5 , R 6 , R 7 , R 8 , R* : R 1( \ and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a substituted or unsubstituted alkyl group having 1 to 20 carbon atoms; or 

- a substituted or unsubstituted alkenyl group having 2 to 20 carbon atoms; or 

- a substituted or unsubstituted alkinyl group having 1 2 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloalkyl group having 3 to 20 carbon atoms; or 

- a substituted or unsubstituted cycloaikenyl group having 3 to 20 carbon atoms; 
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or a substituted or unsubstituted cycloalkinyl group having 6 to 20 carbon 
atoms; or 

a substituted or unsubstituted heteroalkyl group having 1 to 20 carbon atoms 
and 1 to 3 h^tero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkenyl group having 2 to 20 carbon atoms 
and 1 to 3 heiero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heteroalkinyl group having 2 to 20 carbon atom's 
and 1 to 3 hetero atoms each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted heterocycloalkyl group having 1 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heterocycloalkenyl group having 2 to 20 carbon 
atoms, and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted aryl group having 3 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl group having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur; or 

a substituted or unsubstituted aryl-alkyl group having at least one substituted or 
unsubstituted aryl group each having 1 to 20 carbon atoms, and at least one 
substituted or unsubstituted alkyl group each having 1 to 20 carbon atoms; or 
a substituted or unsubstituted heteroaryl-alkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one substituted or unsubstituted alkyl group having 
having 1 to 20 carbon atoms; or 

a substituted or unsubstituted aryl-heteroalkyl group haying at least one 
substituted or unsubstituted aryl group each having 3 to 20 carbon atoms, and at 
least one substituted or unsubstituted heteroalkyl group each having 1 to 20 
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carbon atoms and 1 to 3 hetero atoms each independently selected from oxygen, 
nitrogen or sulfur; or 

a substituted or unsubstituted heteroaryl-heteroalkyl group having at least one 
substituted or unsubstituted heteroaryl group each having 1 to 20 carbon atoms, 
and 1 to 4 hetero atoms, each independently selected from oxygen, nitrogen or 
sulfur, and further, at least one. substituted or unsubstituted heteroalkyl group 
each having 1 to 20 carbon atoms and 1 to 4 hetero atoms each independently 
selected from oxygen, nitrogen or sulfur; or 

a carbaldehyde (-CHO),/a ketone group (-CO-R 20 ), a boronic acid group 
(-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 21 ), a carboxylic acid anhydride group 
(-CO-0-CO-R 22 ), a hydroxamic acid group (-CO-NH(OH)), a N-substituted 
hydroxamic acid group (-CO-NR 23 (OH)), a O-substituted hydroxamjc acid 
group (-CO-NH(OR 24 )), a carboxamide group (-CO-NH 2 ), a N-substituted or 
N,N-disubstituted carboxylic acid amide group, (-CO-NHR 25 ; -CO-NR 26 R 27 ), an 
amido group (-HN-CO-R 28 ), a sulfonic acid group (-S0 3 H), a sulfonamide 
group (-S0 2 -NH 2 ), a N-substituted or N.N-disubstituted sulfonamide group 
(-SOz-NHR 29 ; -SOrNR^R 31 ), an amidosulfone group (-NH-SOz-R 32 ), a sulfone 
group (-S0 2 -R 33 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid 
ester group (-OP(=0)(OR 34 )(OR 35 )), a phosphonic acid group (-P(=0)(OH) 2 ), 
J]3 i^f^nte i^cid. ^r,gpup (^(^(OR^^R 37 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 38 ), a 
hydroxy group (-OH); an alkoxy group (-0-R 39 ), a tetrazole group, an amino 
group. (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 40 ; 
-NR 41 R 42 ); .. .. . . . ' \- .. 

which each, independently can be substituted with one or more substituents, 
which can be the same or different; and, 

wherein optionally, any two of the groups R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , 
and R 11 , as well the pairs R 26 /R 27 , R^/R 31 , R^/R 35 , r 36 /r 37 and R 41 /R 42 , 
independent of each other, may form a part of a ring; and 
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- wherein the substituents R 20 , R 21 , R 22 , r 23 r 24 r 25 , r 26 , R 27 , R 28 , r 29 r 30 , r 3 \ 
R 32 , R 33 , R 34 , R 35 , R 36 , R 37 , R 38 , R 39 , R 40 , R 41 , and R 42 independently of each other 
are a hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, 
cycloalkenyl, cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, 
heterocycloalkyt, heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl- 
alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group. 

4. Compound according to claim 1 , 2 or 3, . : : - -.j . :;c .';> • -.*. c y 

■ : . ■ - •,.;, c -. ; .v; y^r ■ * •' 

wherein n is 0 or 1 ; 

wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , and R 11 independently of each other 
are 

- a hydrogen atom; or 

- a straight or branched chain, substituted or unsubstituted alkyl group comprising 
methyl (-CH 3 ) and ethyl (-C2H5); or 

- a halogen comprising a fluoro, chloro, bromo or iodo atom; or 

- a cyano group ; a thiol group; a hydroxy group; a carboxyl group, a tetrazole 
group, an amino group; an amido group; 

and wherein EWG1 and EWG2 is a double bound oxygen (=0). 

5. Compound according to claim 1, 2, 3 or 4, 

- wherein n is 0; 

- wherein R 1 , R 2 R 6 , R 6 , R 7 R 8 , R 9 , R 10 , and R 11 , is each a hydrogen atom; and 

- wherein EWG1 and EWG2 is a double bound oxygen (=0). 

6. Compound according to claim 1 , 2, 3 or 4, 

- wherein n is 1; 
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- wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R® R?, R 10 , and R 1 ' is each a hydrogen atom; 
'" and- , .•' r .: ' ■ v : • 

- wherein EWG1 and EW<32 is a double bound oxygen (=0). 




7. Compound according to claims 1, 2, 3, 4, 5, and/or 6 - ? r 

v.. • ' . 

wherein the group PM ... r:^ , 

has; the formula (II) ; ^ . ^ , - ; ^ , ^ H- 




- wherein X 1 is CR 51 R 52 , O, S, or NR 53 ; and 

- wherein X 2 i?^^ 

- a hydrogen iatom £H);;bnari Ci< Cs, C 3 , C4; G$pGe, GyrGs ^nd v C^bi^ncHed"br 
straight chain? alkyl, C 2 , CiPC^, G5? C 6 , ^G*/ C 8 and C^brariched or straight chain 
alkenyl, C^ G3, C4, Cs/ G^ GyvGa and G 9 branched or straight chain alkiriyl • C3, 
C 4> C 5l Ce, C 7> C 8 and C 9 eycloalkyl, C 5f C 6l C 7t C 8 and Cg cycloaikehyl; aryl; 
heteroaryl or amino fcNH*); ora N-substituted or N^-disubstituted^ammo grbup 
(-NHR 80 ; -NR 81 R 82 ); and 

- which, 'independently" of each other, can be substituted with 6he or more 
substituentSi which can be i the same or different; and, 
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- wherein 1 optionally; aiiy two of the groups R 51 ,' R 52 , R 53 , R 54 , R 55 , and R 56 , if 
present/ as well as the pairs R^/R 67 , R 70 /R 71 , R 74 /R 75 , R^/R 77 and R 81 /R 82 , 
independently of each other, may form a part of a ring; and 

- wherein the substituents R 60 , R 61 , R 62 , R 63 , R 64 , ;R 65 , R 6 ^, R 67 , R 68 , R 69 ? R 70 , 
.., R 71 . R 72 R 73 , R 74 , R 75 , R 76 . ^ R 78 ; R 79 , R 80 , R 81 , and R 82 , independent of 

each other, are a hydrogen atom (-H), bra C^C* G 3 ; C 4) C 5 , C 6 , G^Cs 'ahd 
Gg branched v ior straight chain alkyl, aryl, heterbaryl, amino; !? halbY 
; carbbnyli Gl C 2 , Ga,' C 4 ; C5, CIV C7, C 8 ^i^^^^rOgt^UgKi^a^i^ 

- <alko,xy, t; C^^ chain 
alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6> C 7 , C 8 and C 9 cycloalkyi, 
cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 1 is 

- a hydrogen atom (-H) or a carbaldehyde (-CHO), a ketone group (-CO-R 100 ), a 
boronic acid group (-B(dH) 2 ), a cyaho group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 102 ), a hydrbxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a O-substituted 
hydfoxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amjdo group (-HN-CO-R 108 ), a sulfonic acid group (- 

, r S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO2-NR 110 R 111 ), an amidosulfone group 
(-NH-SO2-R 112 ), a sulfone group (-SO2-R 113 ), a phosphoric acid group 
(-OP(=0)(OH>2), a phosphoric acid ester group (-0P(=O)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )j[OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 119 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); and 
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- which, independently of each -other; can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 106 /R 107 f R 11 ?/R 11 \ R^ 4 /R 115 , R 116 /R 1 ^ 7 and 
r1 21 /R 122 , independently of each. other, may form a part of a ring; and^ 

-j wherein the substituents R 100 ; R 101 , R 102 , R 103 ; R^ 04 ,- R 105 , R 106 , R 107 , R 108 , 

, R 109 | R 110 > rH^ R 11^, R 113 R 114 r 115 R 116 r 117 ( R U*. R W R 120. R 12V ^ 

R 1 ^, independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyh heteroalkyh 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl^ 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalky I group; 

or wherein the group PM 

has the formula (III) 



— N . X 3 



'•w wv; : / 

- •■^ -«r.'-.-..,-A--:. -> (HI) 



- wherein X 3 is CR 131 R 132 , Q, S, or NR 133 ; and ..... , 

- wherein R 131 , R 132 , and-R 133 , independently of each other, are .- 

- a hydrogen atom (-H); or an d, C 2 , C 3l C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5i C 6 , C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2l C 3l di C 5 ; C 6 ^C 7 . C 8 and C 9 branched or straight chain alkinyl, C 3l 
C 4l C 6 , C 6 , C 7l C 8 and C 9 cycloalkyl* C 5 , C 6 , C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted 
amino group (-NHR 160 ; -NR 161 R 162 ); and 
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-■ v^ich, independently of each other, ; can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the paiivR 1 ?VR^ if present, as well the pairs R 146 /R 147 , 
R 150 /R 151 Rj 5 ^ 155 , ^ R 1 ^ 1 ^- "R 1 " 1 /!? 1 ? 2 .- Independenly of each other, may 
form a part of a ring; and 

- wherein the substituents R* 40 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 

R149 R 150 R 151 R 15 2> R 153 R 154 R 155 R 156 R 157 R 158 R 159 R 160 , R 161 . and 

R 162 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3> 
C 4 , C 5 , C 6 , C 7l C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci, C 2 , C 3 , C 4l C 5 , C 6> C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2l C 3l C 4 , C 5 , C 6l C 7l C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 , C 6 , C 7l C 8 and C g 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 2 is 

- a hydrogen, atom (-H); or a carbaldehyde (.CHO), a ketone group (-CO-R 180 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxyiic acid group 
(-COOH), a carboxyiic acid ester group (-COOR 181 ), a carboxyiic acid 
anhydride group (7CO-O-CO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a . O-substituted 
hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxyiic acid amide group, (-CO-NHR 185 ; 
-CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SOrNH 2 ), a N-substituted or N.N-disubstituted 
sulfonamide group (-S0 2 -NHR 189 ; -SO 2 -NR 190 R 191 ), an amidosulfone group 
(-NH-S0 2 -R 192 ), a sulfone group (-S0 2 -R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR* 95 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 196 )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
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group (-SH); a thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 199 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 200 ; -NR 201 R 202 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, r 

- wherein optionally, the pairs R 186 /R 187 , R 190 /R 191 , R 194 /R 195 , R 196 /R 197 and 
R 201 /R 202 independent of each other, may form a part of a ring; and 

- wherein the substituents R 180 , R 181 , R 182 , R 183 , R 184 , R 185 , R 186 , R 187 R 188 , 
R 189 , R 190 , R 191 , R 192 , R 193 , R 194 , R 195 , R 196 , R 197 , R 198 , R 199 , R 200 , R 201 , and 
R 202 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has c the^ormula (IV) , ? : , ..; •■. •• ■ :•• <.,<.;.• . , ,-. : 
: .-?.L- :y '*■*•;. v.. ; ■'. ;.. . •-.-it 




- wherein R 211 and R 212 , independently of each other, are 

- a hydrogen atom (-H); or an C 1t C 2l C 3 . C 4 , C 5 , C 6l C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3l C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain 
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alkenyl, C 2 , C 3 , C 4 , C 5 , C 6l C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3j 
C 4 , C 5 , C 6l C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6l C 7 , C 8 and G 9 cycloalkenyl, aryl, 
heteroaryl or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted 
amino group (-NHR 240 ; -NR 241 R 242 ); and 

- which, independently of each other, can be substituted with one or more 

substituents, which can be the same or different; and, 

\ ' ■ . . \ . . • 

- wherein optionally, the pairs R^/R 227 , R^/R 231 , R 234 /R 236 , R 236 /R 237 and 
R? 4 Vr 242 independent of each other, may form a part of a ring; and 

- wherein the substituents R 220 , R 221 , R 222 , R 223 , R 224 , R 225 , R 226 , R 227 , R 228 , 

p229 p230 p231 p232 p233 p234 p235 p236 p237 p238 p239 p240 p241 an( j 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2l C 3 , 
C 4 , C 5 , C 6l C 7 , C 8 and C 9 branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyl, Ci< C 2 , C 3 , C 4 , C 5l C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2 , C 3 , C 4 , C 5 , Ce, C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3i C 4| C 5 , C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

- wherein A 3 is 

- a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group (-CO-Nhfe), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
-CO-NR 266 R 267 ), an amido group (-HN-CO-R 268 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-S0 2 -NI;1R 269 ; -SO2-NR 270 R 271 ), an amidosulfone group 
(-NH-S0 2 -R 272 ), a sulfone group (-S0 2 -R 273 ), a phosphoric acid group 
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( : bP(=0)(OH) 2 ), ai phosphoric acid ester group (^OP(= ; 0)(OR 274 )(OR 276 )), a 
phosphonic acid group (-P(=0)(bH)2), an phosphonic acid ester group 
P(=0)(OR 276 )(OR 277 )), a halogen ^tom/a trifluormethyl grbup (-GF& a thiol 
group (-SH); a thioether group (~S-R 27? ), a hydroxy group (-OH); an alkoxy 
group (-O-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 280 ; -NR 281 R 282 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 266 /R 267 R^R 27 V 
R^/R 282 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 260 , R 261 , R 262 , R 263 , R 264 , R 265 , R 266 , R 267 , R 268 , 
R 269 , R 270 , R 271 , R 272 , R 273 , R 274 , R 275 , R 276 , R 277 , R 278 , R 279 , R 280 , R 281 , and 
R 282 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 

or wherein the group PM 




- wherein X 4 is CR 29i or N; and 
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wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 
a hydrogen atom (-H); or an Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3> C4, C 5 , C 6 , C 7 i C 8 and C 9 branched or straight chain 
aikenyl, C2, C 3 , C 4 , C 5 , C 6 , C7, C 8 and C 9 branched or straight chain alkinyl, C3, 
C 4 , C 5l C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5 , C 6 , C 7 , G 8 and C 9 cycloalkenyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N,N- 
disubstituted amino group (-NHR 320 ; -NR 321 R 322 ); and 

which, independently of each other, can be substituted with one or more 
substityents,„which can be the same or different; arid, 

wherein, optionally, the the pair R 291 /R 292 , if present, as well the pairs R^/R 307 , 
R 310 /R 311 , R 314 /R 315 , R 316 /R 317 and R 321 /R 322 , independent of each other, may 
form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 , R 303 , R 304 , R 305 , R 306 , R 307 , R 308 , 
R 309 , R 310 , R 311 , R 312 , R 313 , R 314 , R 315 , R 316 , R 317 , R 318 , R 319 , R 320 , R 321 , and 
R 322 , independently of each other are a hydrogen atom (-H), or a C1 , C2, C3, 
, C4. C5. Ce, C 7 , C 8 and C 9 branched or straight chain alkyl, ary|, heteroaryl, 
amino, halo, carbonyl, Ci, C 2 , C3, C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or 
straight chain alkoxy, C 2 , C 3l C 4 . C 5 , C 6 , C 7) C 8 and Cg branched or straight 
chain alkeno^, phenyloxy, benry|oxy,,C3,^C C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

wherein A 4 is . - ; 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 340 )* a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), , a carboxylic acid 
anhydride group (-Cd-O-CO-R 342 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group (-CO-NI-KOR 344 )), a carboxamide group (-CO-NH 2 ), a 
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N-substituted or N,N-disubstituted carboxylic acid amide group, (-GO-NHR 345 ; 
-CO-NR^R 347 ), an amido group (-HN-CO-R 348 ), a sulfonic acid group (- 
-§0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO2-NHR 349 ; rSOjrNR 35 ^ 351 ), an amidosulfone group 
(-NH-S02-R 352 ), a sulfone group (-SO2-R 353 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
? phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 

P(=0)(OR 356 )(OR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
group (-OR 359 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 360 ; -NR 36 ^ 362 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 347 , R 350 /R 351 , R 354 /R 355 , R 356 ^ 357 and 
R 36i /R 362 j nc | e p enc j@ n |y 0 f othe,. may f orm a part of a rmg . and 

- wherein the substituents R 340 , R 341 , R 342 , ^ 343 , R 344 , R 345 , R 346 , R 347 , R 348 , 

p349 R 350 R 351 p352 R 353 R 354 p 355 p356 D 357 D 358 D 359 D 360 D 361 - nr i 

■ r? »^mm mm* '>% - •-••••*>>••/» "v .-.K » K ;.anq 

* ... , lUf; ^J 2 ^ independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyi, alkinyi, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryi- 
hcteroalkyl group; 



or wherein the group PM 

has the formula (VI) 
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372 
375 



376 



(VI) 



wherein R 3 ^! V R 3 ^. tf 37 5 and R 376 , in^eper^ei^.p^e^^.^otb^,. , ,.»,• m 5lJ 
a hydrogen atom (-H);or.a Ci,C 2 , C 3 , .G^Cft-.e^C^Ce ^fybtefigie^, 
straight chain alkyl, C 2l C 3 , C 4j C 5 , C 6 , C 7 ,.C 8 and C 9 branched or straight chain 
alkenyl, C 2t C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain alkinyl, C 3> 
C 4 , C 5 , Ce, C 7 , C 8 and C 9 cycloalkyl, C 5 , Ce, C 7 , C 8 and C 9 cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group or, a carbaidehyde (-CHO), a ketone group (-CO-R 380 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 381 ), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a 
hydroxy group (-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N,N-disubstituted amino group (-NHR 4 ^ 0 ; 
-NR^R 402 ); and 



which, independently of each other, can he substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R 386 /R 387 , R 390 /R 391 , R 394 /R 395 , R 396 /R 397 and R^/R 402 , independent of 
each other, may form a part of a ring; and 



wherein the substituents R 380 , R 381 , R 382 R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

pMg p 39 0 p 39 1 p 392 p 393 p 39 4 pZ95 pZ9G p 397 p398 p 3 99 p400 j^401 an( j 
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• R 402 , independently of each other are a hydrogen atom (-H), or a d, C 2 , C 3 , 
C 4 , C 5 , C 6 , C 7 , Gs and C? branched or straight chain alkyl, aryl, heteroaryl, 
amino, halo, carbonyi, d, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and , C 9 branched or 
straight chain alkoxy, C 2i C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight 
chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5l C 6 , C 7 , C 8 and C 9 
cycloalkyl, cyano, amido, thiol, trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 5 is - 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxyiic acid group 
(-COOH), a carboxyiic acid ester group (-COOR 421 ), a carboxyiic acid 
anhydride group (-CO-O-CO-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic a^id group (-CO-NR 423 (OH)), a 5-substitiited 
hydMramlt acid 'group group ^CO-NHa), a 

N-tuliuted^^ (-Cb-NHR 425 ; 
-C6-NR 426 R 427 j, ah 'amido group (-HN-CO-^ a sulfonic acid group (-S6 3 H), 
a sulfonamide group (-S6^NH2), ; a N-substituted or N,N-disubstituted 
sulfonamide group i (-s6rNHR 4a ; -SOrNR^ 431 ); an amidosulfone group 
(-NH-SO2-R 432 ), a sulfone group (-SO2-R 433 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP^OXOR^XOR 435 )), a 
phos phonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 436 )(OR 437 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (-OH); ,an alkoxy 
group (-O-R 439 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 440 ; -NR 441 ^ 442 ); and 
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- which, independently of each other, can be substituted with one of more 
substituents, which can be the same or different; and, 

- wherein optionally, ; the pairs R 426 /R 427 , R 430 /^ 431 , R 434 ^ 435 , ; R^/R 437 and 
R 44i /R 442 ( , n( jependenly of each other, may form a part of a ring; and 

- wherein the substituents R 420 , R 421 , : R 422 , R 423 ; R 424 ; R 425 , R 42 «; R 427 , R 428 , 
R 429 , R^ R 431 , R 432 , R 433 ; R 434 ^ R 435 , R 436 , R 437 ;^R 438 , R 439 , R 4 ^, R 441 , and 
R 442 , independently of ead* other are a hy^rdgen 1 ^ W. or 'an' ikyt 

hel^ 

heteroaryl, aryl-alkyl, heteroarylsalkyl, aryl-heteroalkyi, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 
has the formula (VII) 




- vyherein m is equal to 1 or 2, and o is equal to 1 or 2, and m or o can be 0; 

- wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 462 ), a hydroxamic acid group 
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(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR 463 (OH)), a 6- 
substituted hydroxamic acid group (-CO-NH(OR 464 )), a carboxamide group 
(-CO-NH2), a N-substituted or N.N-disubstituted carboxylic acid amide group, 
%CO-NHF^ 6 *; ^CO^R 466 ^), an amido group Mn^O-^ 8 )^ a sulfonic acid 
group (^SO^H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted ^H^^ an 
amid^lfdhe group (iNH-SO^R^); a Woite group (-S02-R 473 )i a 
phosphoric acid' group (-OP(=d)(OH) 2 ) ? a phoisphoric acid ester group 
(.Op^OJCOR^KOR 475 )^ a phosphonic acid 'group j[-P(==6)(dH^ ah 
phbsphonic aad eister group (--P(=0)(OR 476 )(OR 477 ))V a halogen atom/ a 
trifluormethyl group (-CF3), a thiol group (-SH); a thioeWer group ( S-^ 47€i ), a 
hydroxy group (-OH); an alkoxy group (-O-R 479 ), a tetrazole group, an amino 
grbup (-NH 2 ) f or a N-substituted or N,N-disubstituted amino group (-NHR 480 ; 
-NIR 48 ^ 482 ); ' ' - 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 466 /R 467 , R 470 /R 471 , R 474 /R 475 , R 476 /R 477 and 
p48i^482i jndependSnly of each^thfer, may form a part of a ring; and 

^- ^erein W suBstituerits B^R 461 , R 462 , W R* 64 . R 465 ; R^r ^R 468 , 

R 469 R 47 0| R 471 ( R 472 R 473 ? R 47 4> ^ ^76 ^ #18 R 479 R 480 R 481 f an(J 

R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryi- 
heteroalkyl group; 



or wherein the group PM 
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-'•<3 



has the formula (VIII) 

/ ^x 7 

", . u.,- b',,„ , '!-■.. •, . ' K.. ' cs, / o:.:' B 

- wherein X 6 is sielecte^ ffom'GR^?R 491 , 0, S^or NR^f, when thebon&beWeehX? 
and X 7 is a single bond; and 

- wherein X 7 Is seleci^'from;^ 489 ^ 4 **,'' 6l% or NR^^fwhen the^bond between X 6 
and X 7 is a" single bond; 

or alternatively, 

wherein X^ is. selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 R 495 , R 496 , and R 497 , independently of each 
cither;' die 'a; h^r^h : 'ito«rf s (4i); or a Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and Cg 
branched or straight chain alkyl, C 2 i C 3 , C 4 , Cs.Ce, C 7 , Cs and Cg branched or 
straight chain alkenyl, 6 2l Cs/ ^, Cs. Ce, C 7 , C 8 and : C 9 branched or straight 
chain- alkinyl, C 3 , C 4 , C 5 , C' 6 ! , C 7 , Cb and C 9 cycloalkyl, C 5l C 6 , C 7 , C 8 and C 9 
cycloalkenyl, heteroalkyl, aryl, heteroaiyl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group or, a tetrazole group, an amino 
group (-NH2), or a N-substituted or N,N-disubstituted amino group (-NHR 520 ; 
-NR 521 R 522 ); and ■ 1 r - ' 

which, independently of each other, can be substituted wiih one or more 
substituents, which can be the same or different; and, 
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wherein optionally,' any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495, R 496 , and 
R 497 , if present, as well as the pairs R 506 /R 507 , R 610 /R 511 , R 514 /R 515 , R 516 /r 517 and 
R 52i /R 522 j jndependenly of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 , R 502 , R 503 , r 504 , r 505 , R 506 , r 507 , r 508 , 
R 509 , R 510 , R 511 , R 512 , R S13 , R 5t4 , R 515 , R™ R™' R 818 , R™, R™ R*\ and 
R 522 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heferoalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group a carboxamide group (-CO-NH 2 ). a 

■ eG ^^^^r an 3!d%^pup ^HN-eO--R^ 8 ), a sulfonic acid group (- 
" 50 fi?^ ^^ s ^^^nW^^ <grpup N (-Sp 2 -NH2), a isl-substituted or N.N-disubstitiited 
sulfonamide, group {-SOzrNHRf 49 ; -rSOz-NR^R 551 ), an amidosulfohe group 
(-NH-^p2-R 5 - 2 ), a , sulfone group (-S0 2 -R 553 ), . a phosphoric acid/group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid ^ group (-R(??Q)(OH) 2 )^ an phosphonic acid ester group (- 
P(^OR^(QR^ 7 )). . a halogen atom, a trifluormethyl group (-CF 3 ); a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
9W^i(5Q- R ^^%^^P^gi»MP. an amino group (-NH 2 ), or a N-substituted or 
N,N.disubstituted aminp group (-NHR 560 ; -NR^ 1 R 562 ); and 
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\- • • ' • 

- w^ich, independently of each other, can -be substituted with one or more 
substituents, which canbe the same or different; and, r 

- wherein .optionally, the pairs R^/R 547 , R ? f °/R^ 1 R^/R 555 ; R^/R 55 * and 
r^/r562 , independe,nly of each,other, mayform a part of.a ring; and «*' ' > • . 

r ; wherein the substituents R 540 , R 541 , R 542 , R 543 , R 54 ?, R 945 , R^.-'R^-R^ 
.,, R*® R^ R^.R^^R 554 , R 555 ; R 556 , R 557 , R^^^R^ri 
P!f« independently of each other ,are a r hydrogematornKtH), -dr'an^allcylj 
. ^enyj. alkipyl, cycjoalkyl^ cycloalke^ 

s r heteroalkenyl, heteroalki nyly heterocycloalkyl, heterocycloalkeny I, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 



or wherein the group PM 

has the formula (IX) or (IXa) 




(IX) (IXa) 



- wherein X 8 is N or CR 570 ; and 

- wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
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a hydrogen atom (-H); or an Ci, C 2 , C 3 , C 4 , C 5 , C 6 , C 7) C 8 and C 9 branched or 
straight chain alkyl, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 and C 9 branched or straight chain 
alkenyl, C 2 , C 3 , C 4 , C 5 , C 6l C7. Ce and C 9 branched or straight chain alkinyl, C 3 , 
C 4 , C 5) C 6 , C 7 , C 8 and C 9 cycloalkyl, C 5) C 6 , C 7 , C 8 and Cg cycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, aryl-heteroalkyl group or, a carbaldehyde (-CHO), a 
ketone group (-CO-R 580 ), a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), a carboxylic acid group (-COOH), a carboxylic acid ester group 
(-COOR 581 ), a carboxylic acid anhydride group (-CO-O-CO-R 582 ), a 
hydroxamic acid group (-CO-NH(OH)), a N-substituted hydroxamic acid group 
(-CO-NR 583 (OH)), a O-substituted hydroxamic acid group (-CO-NH(OR 584 )), a 
carboxamide group (-CO-NH 2 ), a N-substituted or N,N*disubstituted carboxylic 
acid amide group, (-CO-NHR 585 ; -CO-NR 586 R 587 ), an amido group (-HN-CO- 
R 588 ), a sulfonic acid group (~S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N- 
substituted or N.N-disubstituted sulfonamide group (-SO^NHR 589 ; -SO2- 
NR 590 R 591 ), an amidosulfone group (-NH-SO^R 592 ), a sulfone group (-S0 2 - 
R 593 ), a phosphoric acid group (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 598 ), a 
hydroxy group (-OH); an alkbxy group (-6-R 599 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 600 ; 
-NR^ 1 R 6 %; 

/.••'■ 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 570 ^ 578 if present, as, well as the pairs R^/R 587 
R 590 /R 591 , R 594 /R 595 ,. R 596 /R 597 and R^/R 602 independent of each other, may 
form a part of a ring; and , > , x - 

- wherein the substituents R 580 , R 681 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 

p589 p590 [^591 p592 p593 p594 p595 p596 p597 p598 p599 p600 p601 an( j 
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R 602 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (X) 




A 10 (X) 

- wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, Ci, C2, C 3 , G4. Cs or C 6 ajkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

- wherein A 9 and A 10 are, independently of each other, selected from 
hydrogen, cyano, -C(=0)NR 912 R 913 , or C 1( C 2) C 3l C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
C1, C 2 , C 3 , C4, G 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, or 5 halogens; and 
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- R 911 and R 913 , are, independently of each other,- selected from the group 
consisting of ' / 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4 f or 5, substituents 
independently selected from halogen and R 920 ; 

(2) Ci, C 2f C 3> C 4l G 5 or Cs alkyl, which is linear or branched and is optionally 
substituted with .1, 2, 3, 4/5; 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4 ; or 5 halogens, and (b) 0, 1,:2 substituents selected from the 
group; consisting of ; i ; / .-. 

, (a) hydroxy, • 

(b) -GOOH, - 

(c) -aOQ(Gi , C 2l C 3l G 4l C 5 or G 6 alkyl), i.e. ester; 

(d) phenyl, } , .. ^ , 

(e) naphthyl, 

(f) C 3 , C 4j C 5 or C 6 cycloalkyl, ^ 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen /oxygen prjsulfur; >i 

(s) r- (t^an 8, 9 or 10 membered bicyclic ring system which may be saturated 
U) ^PRcunsaturated comprising (a) two fused heterocyclic rings, each 
■m^crd ^}^mw^i^^?^9 1j, 2, 3, ond heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

v: - ; wherein said Q 3 , C 4 , G 5 or Ge 'cycloalkyl, phenyl, naphthyl, are 
rv ; optionally substituted with 1/2; 3; 4, or 5 substituents independently 
. selected from halogen ancfcR 9 *?, and said 5 or;6 membered heterocyple 
i : iand said: 8; 9 or 1 0 - membered bicyclic ring system are each optionally 
: substituted with 1 , 2>: 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R920; and 
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(3) C 3l <G 4 Cs or C 6 cycloalkyl, which is optionally substituted with 1 2, or 3 
groups independently selected from halogen, hydroxy, -COO H, -GOO(Ci, C 2 . 
C 3 , C 4l i C 5 or G 6 alkyl),:i.e; ester; Ci, C 2 , 0&G 4 pC* or C 6 alkyl, and -OCi, 
-OC 2i -OC 3 , -OC 4 , -OG 5 or OC 6 alkyl, said -COO(Ci; Cj,, C 3l G 4 , Os or C 6 
all<yl)i i.e. ester, C 1 , C2, G 3 , C 4 , C 5 or Ce alkyl, and OCi,>OC 2 , tOC 3 , -00 4 , 
-QC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; j, 4 - ••. 

wherein ^^^pf^ecl^.^mp^. group^nsistingidfiruu..v; .; - :• h^i-:&i nth sm&% 3*3 
{1)hjglK»cyi-^ri-..- ! --i:r..;. o^jfo^aux," im ' v&y ' y;-;^ ji'S^ycAonc uts'S^- esrcv 

(2) cyanoi-; ? . *'} si?Sii;,.v.:. -c,. -.:Aq;;- i^ifr.^W "b ''fj:-:v ■«-:••?» r;-e cr; \?-Ty. : 

(3) C 3 , G 4 G 5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen 1 , hydroxy, -GOOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC,, -OG 2 , -OC 3 , 
-OC 4j -pC 5 or -OC 6 alkyl, wherein said -COO(C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2i C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, v4; or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(4) Ci, C 2i C 3 , C 4 , C 5 , Ce, C 7 , Cs. Cg or C10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2j 3,; 4, 5, 6, or 7 substituents 
independently selected from 0,1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; .» 

(c) -COO(Ci, C 2 , C 3 , C 4l C5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, Cj, C 2 , 
C3. C4.X5 or C 6 alkyl. and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said C,, C 2 , C 3 , C 4 . C$ or C 6 alkyl, and -OCl -OC 2) -OC 3 , XC 4 , -OC5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4; or 5 halogens,; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently, selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OCi, -OC 2 , r OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said Ci, C 2 , C 3l 
C 4 , C 5 or Ce alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 92 ^ 926 ; 

(g) -SQ 2 NR 925 R 925 ; 

^^RffnC^pJR^ , ; ; v. 
^(iJ^NR^C^NR^R 9 ^; . . 
•(j)-NR 92 ^COOR 930 

(k)-Q-CO-R 930 

(O .-O-CO-NR^R 92 ^; ; : v .- 

(m) -N.R 925 S0 2 R 930 ; • i , 

(nJ-NR^R 925 ; ■ . 
(0) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C5 or C6 
alkyl, -OC1, -OC 2 , -OC 3 , -OC 4> -QC 5 or -OC 6 alkyl, -COOHv -COO(d, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) I.e. ester, said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3l C 4 C 5 or C 6 cycloalkyl and 0, 1,2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with .1, 2, 3, 
4,5, or 6 halogens; „• . > % v 

(5) OCi, OCa, OC3, OC 4 , OC 6 , OC 6 , OC 7 , OC 8 , OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1,2, 3, 4, or 5 halogen 
atoms and 0, 1 , or 2 substitutents selected from 

(a) hydroxy; 

(b) -CQOH; 

(c) -COO(d, C 2 , £ 3 , C 4 , C 5 or C 6 alkyl) i:e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2) 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OCe alkyl, 
said Ci, C 2 , e 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OG 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen', 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4l C 5 or 
C 6 alkyl, and -OCi, -OC 2 , -GC 3 , -OC 4 , -OG 5 or-OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , G 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OG 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 
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(g)-S0 2 NR 925 R 925 ; 
■-(h) -NR 925 -C(=0)R 925 
(i)-NR 925 -C(=0)NR 925 R 925 ; . ' . • 

(j) -NR^COOR 930 
(k) -O-CO-R 930 
(I) -O-CO-NR^R 925 ; 
(m) -NR 925 S0 2 R 93 °; 
(n) - NR^R 925 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or, 5 groups 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , Cs or C 6 
alkyj. -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said C 1( C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C tl C 2 , C 3 , C 4 , C 5 
or C6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
. 4, 5, or 6 halogens; 
(6). -COOH; 

. (7), -CQO(C A , C 2ti C* C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
; branched "and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 
( (8)^ bl5 - or 6-mernbered heterocycle which may be saturated or unsaturated 
, ; cx>mprising ? ^, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle^being optionally substituted with 1, 2, or 
3 substituents independently ^ selectfd from oxo, hydroxy,, halogen, C 1f C2, C3, 
: C 4l ps or C 6 alkyl, and -QCi, -QC 2 , -Op-*, -OC 4> -OC 5 or -OC 6 alkyl, sa\6 C u 
C 2 , C 3 , C4, C 5 or C 6 alky|, and -QCi , . -OQ2, -OC 3> -QQ 4l -OC5 or -OCe alkyl 
being linear or branched and optimally substituted with 1 , 2, 3, 4, or 5 
halogens. . . % . \ ' , ........ . ... 

(9) an 8, 9 or 10 membered tricyclic ring.system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle haying 1, 2, or 3 
heterpatpms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring, systern is optionally substituted 
with 1 , 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, pi, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Qd, -OC 2 , -OC 3 , -OC 4 , -OC5 or 
-OCe alkyl, said ,Ci, C 2> C 3 , p 4l Cs or C 6 alkyl, and -QCi, -OC 2 , -bc 3 , -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; . 
(10)-CONR 925 R 925 ; 

>9 2 5 D 925. 



(12) -NR 92 ^C(=0)R 92 4 5 o . c-i , i ,, > , i: >f>v( ^j—, , ;s !V 

(13) -NR 925 -C(=0)NR 925 R 925 ; 

(14) -NR 925 COOR 930 

(15) -0-CO-R 930 

(16) : 0-CO-NR 925 R 925 ; 

(17) -NR 925 S0 2 R 930 ; 

(18) -NR 925 R? 25 ; 

(19) phenyl. , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl, 
-OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C 1t C 2 , C 3 , C 4f C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3l G 4 , C 5 or C 6 alkyl, -OCi, -OC2, -OC 3l 
-OC 4 , -OC5 or -OCe alkyl, -COOH, -COO(Ci, C 2> Cs, C 4 , C s or Ce alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; . 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
C 6 cyeloalkyl, and C 3l C 4 C 5 or C 6 cyeloalkyl, wherein C (1 , C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cyeloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 



) 



) 
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halogen.OH, Ci, C 2 , C 3 , C 4 , or C 5 alkylf ; ^Ci ,-OC 2 , -OC 3l -OC 4 , or T OC 5 
alkyl, said Ci, <C 2l ,C 3 , C 4 , or,C 5 alkyl, -OC 1t -OC 2) -OC 3 , -OC 4 , or -OC 5 
alkyl being linear, or branched and optionally substituted with 1 , 2, 3, 4, or 
5 halogens ; . * ? ;« ,• .twzv 



wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM ... t . 



has the formula (Xl) r 



/ \ 

X 

/ 



-N X 10 



A 11 (XI) 



- wherein the "groups X 10 is CR 1000 R 1 °°\ S. SO, S0 2 or NR 1002 

- wherein R^°', R 1001 and R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 

. %(ic0^K«"? ,,v: (p t Q y : , : :.. *: 

and A 1i is selected from " ,; ' ■ 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 1010 and R 1012 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , C 3 , Cl C 5 or C 6 alkyli which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 
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R 1011 and R 1013 , are, independently of each other, selected from the group* 
consisting of • > 

(1) phenyl, which is optionally substituted with 1; 2, 3, 4, or 5, substituents 
independently selected from halogen and i R 1020 ; : 

- 4 t2) Ci, C 2 , C3, C 4 , C 5 or C 6 alky!, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5* 6 or 7 substitutents independently selected from 
(a) 0/1, 2, 3; c 4, Or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of " , 

(a) hydroxy, " ~ \ '-'v 

(b) -COOH, • - 

(c) -COO(Ci, C 2l C 3l Ci; d 5 or C 6 aikyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3> C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or u. unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 

-from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, or 3 hetero atoms; 

- wherein said C 3l C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally .substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from^halpgen and R 1<32 °, and said 5 or 6 membered heterocyde 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1 , 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 
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(3) C 3) C 4 C 5 or Ce cycloalkyl, which is optionally substituted with ; 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Gi, C2, 
C 3 , ,C 4 , C 5 or C 6 alkyl), i.e. ester, C 1( C 2 , C3. C4. C5 or C 6 all<yl, and -OCi, 
-OC 2 , -OC 3 , -OC4, -OC5 or -QC 6 alkyl, said l:rCQO(Ci, C 2 . C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC,, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alky) being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1 020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl), i.e. ester, d, C 2 , C 3 , C 4f C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO^, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 1f C 2 , C 3 , C 4l C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents ?ele#ed .from ^QOfCi, C 2 , C 3 , C 4l Cs or C ? alkyl) i.e. ester, 

^^M^^f!^^^ %$9fi. ^yJ^tuentslbelng 
linear or branched and optionally substituted with 1„ 2, 3, 4, or 5 halogens; '.■ . 

( 4 ) 9t{ v p2..C3f.,C 4 , Cst Cs, C 7 , C 8 , C 9 or C10. alkyl,. which is linear or. branched 
and js.. optionally ; substitMted with. 1, 2, 3, 4, 5, 6„ ; qr 7 substituents 
independently selected from 0, 1 , 2, 3, 4, or 5. halogen atoms and 0, 1 , or 2 
groups selected from ...... 

(a) hydroxy, 

(b) -coQH; , I . . .-. .;. 

(9) -COQ(Ci,.C 2 , C 3 , ,C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; . 
(d) a . 5 - or ; . 6-membered heterocycle which, may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
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substituents independently selected from oxo, hydroxy, halogen, Ci. C?, 
Cs, C 4 , C 5 or C 6 alkyl, and rpd, -QC 2 , rOC 3 , -OC 4 , -OC^or -OCe alkyl, 
said Q1. C2. C3, C4. Cs or C 6 alkyl, arid -OC1, -OC 2 , -OC 3?; -QQ 4 . ^QCs or 
-OCe alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two jfused heterocyclic w rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii).a 5- or, 6-membered bejenjcycle 
havoing 1, 2, or 3 heteroatoms independently selected, from, nitrogen , 

system is qptionajly substituted with 1, 2, 3, 4, or 5 .substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C3, C 4> C5 or 
C 6 alkyl, and -OC1, -OC ? , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 1025 ; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 1025 -C(=O)NR 1025 R 1025 ; 
0)-NR 1025 COOR 1030 

(k) -O-CO-R 1030 
(I) -O-CO-NR 1025 R 1025 ; 
(m) -NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C4, C 5 or C 6 
alkyl, -OCl -OC 2 , 7OC3, -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0!, 02, 
C 3 , C 4 , C 5 or Oe alkyl) i.e. ester, said Cl Q 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OC1, 
-OC 2 , -OC 3 , -0C 4 , -OCs or-OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or 06 alkyl) i.e. ester being linear or branched and optionally substituted 
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with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 6 or 1 
: . C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 

(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(5) OCi, OC 2 , OC 3 , OC 4 , OC 5l OC 6 , OC 7 , QC 8l OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0,1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from : 

(a) hydroxy; 

(b) ^COOH; . 

(c) -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d, C 2 , 
G 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said Ci, C 2 , C 3l C 4 , C 6 or C 6 alkyl, and -OCi, -OC 2l -QC 3| -OC 4l -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens,; 

iekan ,8, 9 or 10 membered bicyclic ring system which may be<saturated 
or ^unsaturated^ ^i^prfeing (i) two fused: heterocyclic rings, each 
^eropyclicjing, having 1, 2, 3, or 4 |ieteroatoms independently selected 
.from .nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituients 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C& or 
C 6 alkyl, and OC u -OC 2l -OC 3l -OC 4 , -OC 6 or -OC 6 alkyl, said C 1f C 2 , C 3l 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
(f)-CONR 1026 R 1025 ; 
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(g) -SO 2 NR 1025 R 1025 ; V.- J 

(h) -NR 1025 -C(=O)R 1025 . '. ; /v 

(i) -NR 1025 : C(=O)NR 1025 R 102 5; . , 
QX-NR^COpR 1 ^ 0 ; _ • ,, 
(k)-0-QO-R 1030 , ; . : . . . .' , f - v . ,■ 

• (l)-O-CO-NR 1025 R 1025 ; ,,„ ■ i 

(m).-NR 1025 SO 2 R 1030 ; . : .'.,/ : ; (i . '. ; ,. sJ 
. ' (n) - NR™ 25 !^ 025 ;, c , . , ; ,v. 

(o). phenyl, whiph ; is optionally substituted ^ith> J ,&J^i&m\psQmmi 
independenUy- select 

alkyl, -QOi, -QC 2 , -QC 3 , -OC 4 ,,-OC 5 or -OC 6 all^l, rCDOH, T CQO(Gi,.G 2 ,; 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, Ci, C 3 , C 4l C 5 or C 6 alkyl, -OC 1f 
-OC 2 , -OC 3 , -OC4, -OC5 or -OC 6 alkyl, -COOH, -000(0,, C 2 , pa, C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -000(0,, C 2 , C 3 , C 4 , C 5 or C 6s alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituehts independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3) -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, 
C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4l -OC5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. . . 

(9) an .8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1 , 2, 3, or 4 heteroatoms independently selected from nitrogen, 
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oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1( C 2 , C 3 , C 4 , Cj or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4l -OC 5 or 
: -QCe alkyl, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 
(10) -CONR 1025 R 1025 ; 
, (11)-SO 2 NR 1025 R 1025 ; 

(12) -NR 1025 -C(=O)R 1 ° 25 . .. 

. (13)-NR 102 ^-C(=O)NR 1025 R 1025 ,; , 

(14) -NR^COOR 1030 

(15) -O-CO-R 1030 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-Od, -OC 2 , -OC 3 , -OC 4 , -OC5 or -OCe alkyl, -COOH, -COO(d, C 2 , C 3 , C 4l C 5 

l( MAf W ' ester - said Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -Od, -OC 3 , 
-Od, -OC5 or -OG 6 alkyl, -COOH, -COO(d, C 2 , C 3l C 4 , C 5 or C 6 alkyl) i.e. 
-1. v : , ester beingilfnear or branched and optionally substituted with 1, 2; 3, 4, or 5 
halogens; 

wherein R 1b3 ° is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein C1, C 2 , C 3 , C 4 , 
C5 or d alkyl is linear or branched anbd is optionally substituted with 1 , 
v 2, 3, .4,. 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl,, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, 3 ; 4, or 5 substituents, independently selected from 
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halogen, OH, C|, C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl, said C,, C 2 , C 3 , ,C 4 , or C 5 ; alkyl, -OC1, -OC2. -OC3. -OC4, or -OC 5 
alkyl ; ^ing|i^^or^nche^.'.0pd. oj^r^ ( substtute^with 1. 2, .3, 4, or 
5 halogens. 



wherein R 1025 is selected from R 1030 and hydrogen 
or wherein the group PNI f 

has the formu|a;(XII) •' JV ^ ^ ■,. r : t . ^ 

R1200 



:• 'COQU. 




1201 



(XII) 



- wherein the groups R 120i i$ hydrogen orfluoro. 

- wherein R 1200 und A 12 i$ selected from hydrogen and cyano, and the other is 
hydrogen. , n 

or wherein the group PM 



has the formula XIII: 



3 1303 



R 



1304 




(XIII) 



( 

v 
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wherein:. 

- R 1300 and R 1301 are independently selected from the group consisting of: 

(10) hydrogen, 

(11) CN, 

(12) d.ioalkyi, which is linear or branched which is unsubstituted or 
substituted with: 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , 
NHSp 2 R 1302 , N(C 1 ^a!kyl)S0 2 R 130 ?, S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 ( CONR 1305 R 1306 , C0 2 H, and COzC^alkyl, wherein the d. 
6 alkyl is linear or branched, 

(13) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(Ci^a!kyl)Sp 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci-6alkyl, wherein the Chalky! is linear or branched, 

(14) a. -5-,. or ,6-membered heterocyclic, which may be saturated or 
, \ unsaturate^! 1 tt 4,heteroatoms independently selected from N, S 

( t >>and Ov n toe^,heterocyde being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, halogen, N0 2 , CN, OH, R 1302 , 
V QR 13 ^. ^HSPgR 1 ^ 2 , , N(Ci^alkyl)SO 2 R 1302 l S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 , c6nR 1305 R 1306 , C0 2 H, and C0 2 C^alkyl, wherein the Chalky! is 
linear or branched,, 

. v (15) p^cyploalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Chalky!, - and OCi^alkyl, wherein 
the Ci^alkyl and OCi-ealkyI are linear or branched and optionally substituted 
, with 1-5 hajogens, 

(16) OH, 

(17) OR 1302 , and 
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(18) , NR 1305 R 1306 

- R 1302 is C^alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 T 5 groups independently selected from halogen, Cp 2 H, and 
C0 2 Ci.6alkyl, wherein the Ci^alkylis linear or branched; 

- R 1303 is selected from the group consisting of: 

(10) hydrogen, ^ ^; : ^ ^ J'\v 

(11) Ci-ioalkyl. lt which is linear or branched and which, is .unsubstituted . or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1-5 substitutents 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1-5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1 - 5 
substituents independently selected from halogen, OH, d-ealkyl, and 
OCi-ealkyl, wherein the Chalky! is linear or branched and optionally 
substituted with 1-5 halogens, 

k) C0 2 H, 

I) ^C^alkyl, 

m) CONR 1305 R 1306 , 

(12) CN, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from C^alkyl, and OC^alkyl^ hydroxy and halogen, 
wherein the Ci-ealkyI is linear or branched and optionally substituted with 1-5 
halogens 

(14) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from C^alkyl, and OC^alkyl, hydroxy and halogen, 



\ ■ 
v. 
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wherein the Ci^aikyl is linear or branched and optionally substituted with 1 - 5 
halogens, 

(15) C0 2 H, 

(16) COaG^aJkyl, 

(17) CONR 1305 ^ 306 , and 

(18) C^cycloalkyl, which is unsubstituted or substituted with 1-5 
substituents independently selected^from Ci-ealkyI, and Od-ealkyl, hydroxy 
and halogen, wherein the Ci^alkyl is linear or branched and optionally 
substituted with 1-5 halogens 

R 1305 and R 1306 are independently selected from the group consisting of: 



(5) hydrogen, 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OC^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1-5 halogens, 

(7) C 3 ^cycloaIkyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from C^alkyl, and OC^alkyl, wherein the Ci^alkyl is 
(inear or branched and optionally substituted with 1-5 halogens, 

(8) Ci-ealkyI, which is linear or branched and which is unsubstituted or substituted 
with: w : 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, OH, C^alkyl, and OCi^alkyl, 
wherein the Chalky! is linear or branched and optionally substituted 
with 1 - 5 halogens, 

or wherein R 1305 and R 1306 together with the nitrogen atom to which they are 
attached form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said heterocyclic ring is 
unsubstituted or substituted with one to five substituents independently 
selected from halogen, hydroxy, Chalky!, and Ci-ealkoxy, wherein alkyl 
and alkoxy are unsubstituted with one to five halogens; ( 
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- R 1304 and R 1307 are hydrogen; 
or wherein the group PRfl 
has the formula XIV: 



(XIV) 



- wherein R 1400 and R 1401 , independently of each other, are 
a hydrogen atom (-H); or halogen, cyano or ethynyl; 

or wherein the group PM 

has the formula XV: 




wherein X 11 is CH 2 , CHF or CF 2 ; 
wherein R 1500 is cyano; 

wherein R 1 501 is selected from the group consisting of alkoxyalkyl, alkyl, 
alkylcarbonyl, alkenyl, alkynyl, allenyl, arylalkyl, cycloalkyl, cycloalkyialkyl ( cyano, 
haloalkyl, haloalkenyl, heterocyclealkyl. and hydroxyalkyl; 



. ) 
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8. Compound according to claims 1,'2, 3, 4, 5, 6, and/or 7 i: k ; |; 



wherein the group PR0 * 




- wherein X 1 is GR 5 ?R 52 *©VS, or NR 53 ; and : 

- wherein X 2 is CR M R 55 , O, S, or NR 56 ; and 



whprejp .F^ 1 , R?, R^,.^, ( B%sn^ : ^ t ^ t e(»i^€^ cif each other, are 

- androgen atom. ( 7 H); r or a^, ,C 2 , C 3 ,;C4, and Cs! branched or straight chain 

^wsteigM^ain- aildnyl, 63, C 4 ; C 5 . C 6 , and ! C7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 80 ; -NR 81 R 82 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wheteiri optional, ahy W ft 51 ", R 52 , R^/r 54 , R 55 , and R 86 ; if 
present, as well as the pairs R 86 /R 67 / R 70 /R 7 \ R 74 /R 75 , R 7S /R H and R 8 Vr 82 , 
independently of each "tfther, may form a i part of a ring; and 
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- wherein the substituertts R<® ; R 61 , R 62 , R 63 , R 64 , R 65 , R 66 , R 67 , R 88 , R 69 , R 70 , 
; R 71 , R 72 , R 73 R 74 ; R 75 , R 76 ; R 77 , R 78 , R^ .R 80 , R 81 , and R 82 , independently of 
each other, are a hydrogen atom (-H), or ad, C 2 , C 3 , C4, and C 5 branched 
or straight chain alkyl, aryl, heteroaryl, amino, halo, carbonyl, C1, C 2 , C 3 , 
C4, C5, branched or straight chain alkoxy, C2. C 3 , C 4 , C 5 branched or straight 
chain alkenoxy, phenyloxy, benzylbxy, C 3 , C 4 , Cs cycloalkyl, cyano, 
amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A is ( ^ mW ihi' r->- c?' " ^ : • *jc, r± t&c&nim'. **$m*&l 
- . ahydro^en.^tom^ 

boronicacid grou^^^ 

(-COOH), a capboxylic acid ester group (-COOR 101 ), a carboxylic acid 
anhydride group (-CO-6-CO-R 102 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 103 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 104 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 105 ; 
-CO-NR 106 R 107 ), an amido group (-HN-CO-R 108 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-SO2-NH2), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 109 ; -SO2-NR 110 R 111 ), an amidosulfone group 
(-NH-SO2-R 112 ), a sulfone group (-SO2-R 113 ), a phosphoric acid group 
(-OP(=0)(OH)2), a phosphoric acid ester group (-OP(=0)(OR 114 )(OR 115 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 116 )(OR 117 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 118 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 119 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 120 ; -NR 121 R 122 ); and wherein optionally, the 
pairs R 106 /R 107 , R 110 /R 111 , R 114 /R 115 , R 116 /R 117 and R 121 /R 122 , independently of 
" each other, may form a part of a ring; and 

-' which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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- wherein the substituents R 100 , R 101 v R 102 , Rt 03 , R 104 , r 105 ( r1<* r io? r ic» 
R 109 ,. R 110 , R 111 , R 112 , R 113 , R 114 , R 115 , R 116 , : R 117 , R 118 , R«»; R 12Q , R 12 Varid 
R 122 , independently of each other, are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heterOaryl- 
heteroalkyl group; • . ^ v; 

or wherein the group PM . . 

has the formula (III) 




- wherein X 3 is CR 131 R 132 , O, S, or NR 133 ; and 

".- ^eilin^ 131 V#^ ahd^R 133 ; Intje^nMnliy < of each 6^ are " 1 ; - V : 

- a hydrogen atom (-H); or a C 1( C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3) C 4 , C 5 , branched 
or straight ' chaihsalkinyli C 3 / C4, ; G 5 , G 6 , and Cr cycloalkyl, aryl- heteroaryl 
group or, an amino group (-NH 2 )jfor a N-substituted or N;N<lisubstittited amino 
group (-NHR 160 ; -NR 161 R 162 ); and •'• .' ■>■■ 

- which, independently of each ^ one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the the pair R 131 /R 132 , if present, as well the pairs R 146 /R 147 , 
R iso /R i5i r154 /r i 55 R 156 /R 157 and R 161 /R 16 2 ind ep en denly of each other, may 

form a part of a ring; and 
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• wherein the substituents R 140 , R 141 , R 142 , R 143 , R 144 , R 145 , R 146 , R 147 , R 148 , 
R 149 , R 150 , R 151 , R 152 , ; R 1 f 3 , R 154 , R 155 , R- 56 , R 157 , R 158 , R 159 , R 160 , R 161 , and 
.-. R 162 , independently of each other are a hydrogen atom a Gi, C 2 , Cs, 

C 4 , and C 5 branched or straight chain alkyl, aryl, heteroary I, amino, halo, 
carbonyl, C1, G 2 , C 3 , C4, C5, branched or straight chain alkoxy, C 2| C 3 , C 4 , C 5 
-branched or straight chain alkenoxy, phenyloxy, '■■ benzyloxy, : G 3 ,' ; C4, 0$ 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group;iand c ^' v 

• '■' '•■ ';"':*■..■}; •'• ' °' i P'^-^'M^' 

jrein A 2 is 

a hydrogen aMm (4h); or a car^aJ (-CO-R 180 ), a 

boronic acid group (-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 181 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 182 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 183 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 184 )), a carboxamide group (-CO-NH2), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 185 ; 
-CO-NR 186 R 187 ), an amido group (-HN-CO-R 188 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N.N-disubstituted 
sulfonamide group (-S0 2 -NHR 189 ; -SO^NR 190 ^ 91 ), an amidosulfone group 
(-NH-SCVR 192 ), a sulfone group (-SO2-R 193 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 194 )(OR 195 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=O)(0R 196 )(OR 197 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 198 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 199 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 200 ; -NR 201 R 2Q2 ); and 



which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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- wherein optionally, the pairs R 186 /R 187 , R 190 /R 191 , R 194 /R 195 , R 196 /R 197 and 
R 201 /R 202 jndependenly of each other, may form a part of a ring; and 

• : t., * ...... 

wherein the substituents R 180 , R 181 , R 182 / R 183 , R 184 , R 185 , R 18 V R 187 F* 18 ^ 

R 189 R 190 f ^19t R 192 R193.R194 R 19 5j R 19$ ^ 197 , R 198 , R 1 ", R 2 * and 

R 202 , independently of eabh other are a hydrogen atom (-H), 6r ah alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkehyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (IV) 7 




- wherein iR 2t1 and R 212 Jndependently of each other, are 

- a hydrogen atom (-H); or a Ci, Ga, C 3 , C 4> and C5 branched or straight chain 
alkyl, C 2l €3, C4, C5, branched or straight chain alkenyl, C2, C 3 | C 4 , C 5> branched 
or sfref^Kt ' chain . alldnyi, ' Cs,. C 4f C 5 , C 6 , and C7 cycloalkyl, aryl, heteroaryl 
group or, an amino group (-NH 2 ), or a N-substituted or N,N^isubstituted amino 
group (-NHR 24 VNFe 41 R 242 ); and 



which, independently of eaph other, can be substituted with one or more 
substituents, which can be the same or different; and* 
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wherein optionally, the pair R 211 /R 212 , as well the pairs R 226 /R 227 , R 230 ^ 231 , 

R^/R^. R 236 /^ 237 and R^Vr 242 , independent of each other, may form a part of 
a ring; arid 

- wherein the substiliierits R 220 ,, R 221 , R 222 , r 223 , r 224 , r 225 , R 226 , R 227 ,, R 228 , 
R 229 , R 230 R 231 , R 232 , R 233 R 234 , R 235 , R 236 , R 237 R 2 ^ ^ 
; _ R 242 , independently of each other, are a hydrogen atphi (-H), qra Cu p?, 0 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C2. C3. C4, C 5 , branched or straight chain alkoxy, C2. C3, C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thioltrifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 260 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 261 ), a carboxylic acid 
anhydride group (-CO-O-CO-R 262 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 263 (OH)), a O-substituted 
hydroxamic acid group (-CO-NH(OR 264 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 265 ; 
-CO-NR^R 267 ), an amido group (-HN.CO-R 268 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N^N-disubstituted 
sulfonamide group (-SOa-NHR 269 ; ^SOj-NR 270 * 271 ), an amidosulfone group 
(-NH-SO2-R 272 ), a sulfohe group (-SO2-R 273 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 274 )(OR 275 )), a 
phosphonic acid group (-P(?=0)(OH) 2 ), an phosphohic acid ester group (- 
P(=0)(OR 276 )(OR 277 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 278 ), a hydroxy group (-OH); an alkoxy 
group (-O-R 279 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 280 ; -NR 281 R 282 ); and 
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which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 266 /R 267 , R 270 /R 271 , R 27 ^/R 275 , 1 R 276 /R 277 and 
R 28i /R 282 independent of each other, may form a part of a ring; and , 

. . '.••-••>••'; > • . . ■■ : ,',■■.■) 

- wherein the substituents R 2W , R 26 \ R 26 ? R 2 ^ 

R 269 | R 270 R 27 ?, R 272 - R 273 ^ R 274 , R 275 , R 276 / R 277 R 278 R 279 , R 280 , R 281 , and 
R 282 independently of each other are a hydrogen; atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-aikyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (V) 



- wherein X*isCR 291 or N; and 

- wherein X 5 is CR 292 or N; ; and 

- wherein R 2 ?!, and R 292 independently of each other, are ; '"' " 

- a hydrogen atom (-H); or a Ci, C 2l C 3l C 4l and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4> Cs, branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, G 3 , C 4l C 5l C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or an amino group (-NH 2 ), or a N-substituted or ^ N-N-disubstituted amino 
group (-NHR 320 ; -NR 321 R 322 ); and 
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which, independently of each other, can be substituted with one or more 
substituehts, which Can be the same or different; and, 

wherein optionally, the the pair R^/R 292 , if present, as well the pairs R^/R 307 , 

R 31 P/R 311 t R 314 /R 315 R 316 /R 317 -flfl , R 321 /R *2 Q f each ^ may 

form a part of a ring; and 

- wherein the substituents R 300 , R 301 , R 302 R 303 , R 304 , r 305 , r 306 , r307_ R 3ob 

R 309 R 310 ( R 3li ( R31 2 R 313 ( r3 1 4 R 315 R 316 R 317 . R 31 8| R 319 R 3M R 321 gnd 

R 322 , independently of each other are a hydrogen atom (-H), or a Ci. O2, C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycioalkyl, cyano, amido, thiol trifiuoromethyl, or hydroxy group; and 

wherein A 4 js 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 34 ?), a 
boronic acid group (rB(OH) 2 ), a cyano group (-CsN), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 341 ), a carboxylic acid 
anhydride group (-GO-0-CO-R 342 ), a hydroxamic acid group (-GO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 343 (OH)), a O-substitCited 
hydroxamic acid group (-CO-NH(OR 344 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 345 ; 
-CO-NR^R 347 ), an amido group (-HN-GO-R 348 ), a sulfonic acid group (- 
-SO3H), a sulfonamide group (-SC>2-NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SOz-NHR 349 ; -SOz-NR 35 ^ 351 ), an amidosulfone group 
(-NH-SO^R 352 ), a sulfone group (-S0 2 -R 353 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 354 )(OR 355 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 356 )(OR 357 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 358 ), a hydroxy group (-OH); an alkoxy 
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group (-O-R 359 ), a tetrazole group, an amino grpup (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 360 ; -NR 361 R 362 ); arid 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs, r 346 /r 347 i r^/r 3 ^ r 354 /r 35 5 r 356 ^ 35 ? anc | 
R 361 /R 362 , independenly of each other, may form a part of a ring; and 

- wherein the substituents R 340 , R 341 , R 342 , R 343 , R 344 , R 345 , r 346 , r 347 R 348 
R 349 , R 35b , R 351 , R 352 , R 353 , R 354 , R 355 , R 35 ® R 357 , R**, R 359 , R 360 , R 36 ' 1 , and 
R 362 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroaikyi, 
heteroalkenyl, heterpalkinyl, heterocycloalkyl, heterocycioalkenyl, aryl, 
heteroaryl, aryl-alkyi, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 



has the' formula (VI) • 




- wherein, R^Vr 372 , R 375 andR 37 ®, independently of each other, 

a hydrogen atom. (-H); or a d, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2i c ?) C4, C 5l branched or straight chain alkenyl, C 2 , C 3 , C4, C 5) branched 
or straight chain alkinyl, C 3 , C4. Cs, C 6 , and C 7 cycloalkyl, and aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
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a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 
>B(OH) 2 ), a cyano group (-C=N), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-0-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N.N-disubstituted amino group (-NHR 400 ; -NR 40 ^ 402 ); and 

which, independently of each other^ can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two of the groups R 371 , R 372 , R 376 , and R 376 , as well as 
the pairs r 386 /r 387 i r 390 /r 391 , R 394 /r 395 , r 396 /r 397 and R 401 /R 402 , independent of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 396 , R 387 , R 388 , 

p389 p390 p391 p392 p393 p394 p395 ^396 p397 p398 p399 ^400 p401 

R 402 , independently of each other are a hydrogen atom (~H), or a d, C 2l C 3l 
C 4f and C5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C3, C4, C5, branched or straight chain alkoxy, C 2 , C 3 , C 4l 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, Cy, C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

alternatively; the two groups R 371 v and R 372 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

alternatively; the two groups R 375 and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

wherein A 5 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 420 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-ON), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 421 ), a carboxylic acid 
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anhydride group (-CO-O-C0-R 422 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR 423 (OH)), a O-substituted 
hydroxamjc acid group (-CO-NH(OR 424 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 425 ; 
rCO-NR 426 R 427 ), an amido group (-HN-CO-R 428 ), a sulfonic acid group (-S0 3 H), 
a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (rSQ^NHR 429 ; -SOa-NR^R 431 ), an amidosulfone group 
(-NH-SO2-R 432 ), a sulfone group (-S0 2 -R 433 ), a phosphoric acid group 
(-QP(=0)(OH) 2 ),, a phosphoric acid ester group. (-OP(^0)(OR 434 )(OR 43i >)), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 43 ?)(OR 43 I)) 1 a halogen, atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 438 ), a hydroxy group (tQH); an alkoxy 
group (-O-R 439 ), a tetrazole group, an amino group (-NH 2 ), or a ^substituted or 
N,N-disubstituted amino group (-NHR 440 ; -NR 44 ^ 442 ); and . 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wher^jn optionally, the pairs R^/R 427 , R 430 ^ 431 , R 434 /R 435 , R 436 /R 437 and 
.^/R 4 ^.' injd^en^n^^each.^her, inay,fonn < apj^^a.rtrig; and. 

' 0'. ■ ■ • • ' 

^4^^v:h©fein ^fe^sabstituerrts, ^^ t ^l^, Rf? 2 ,, R 423 ; R^ #, R 4 ? 6 , R 4 ^, 
R 429 , R 430 , R 43i , R 432 , R 433 , R 434 , R 435 , R 436 , R 437 , R 438 , R 439 , R 440 , R 441 , and 
R 442 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloaikyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 



has the formula (VII) 
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- wherein mis equal to t or 2 f > and p is : equal ;tg l or 2, aq(J/m orb ran,b^equaLto' 
0; 

- wherein A 6 is a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group 
(-CO-R 460 ), a boronic acid group (-B(OH) 2 ), a cyano group (-C^N), a 
carboxylic acid group (-COOH), a carboxylic acid ester group (-COOR 461 ), a 
carboxylic acid anhydride group (-CO-0-CO-R 462 ), a hydroxamic acid group 
(-CO-NH(OH)), a N-substituted hydroxamic acid group (-CO-NR^OH)), a O- 
substituted hydroxamic acid group (-CO-NI-^OR 464 )), a carboxamide group 
(-CO-NH 2 ), a N-substituted or N,N-disubstituted carboxylic acid amide group, 
(-CO-NHR 465 ; -CONR 466 R 467 ), an amido group (-HN-CO-R 468 ), a sulfonic acid 
group (-S03H), a sulfonamide group (-SO2-NH2), a N-substituted or N,N- 
disubstituted sulfonamide group (-SO2-NHR 469 ; -SO 2 -NR 470 R 471 ), an 
amidosulfone group (-NH-S02-R 472 ), a sulfone group (-S0 2 -R 473 ), a 
phosphoric acid group : (-OP(=0)(OH) 2 ), a phosphoric acid ester group 
(-OP(=0)(OR 474 )(OR 475 )), a phosphonic acid group (-P(=0)(OH) 2 ), an 
phosphonic acid ester group (-P(=0)(OR 476 )(OR 477 )), a halogen atom, a 
trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 478 ), a 
hydroxy group (-OH); an alkoxy group <-Q-R 479 ), a tetrazole group, an amino 
group (-NH 2 ), or a N-substituted or N.N-disubstituted amino group (-NHR 480 ; 

. NR 461 R 482 ); 



which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 
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- wherein optionally, the pairs R 466 /R 467 R 47 ?/R 471 , R 474 /R 475 , R 476 /R 477 arid 
R 48i /R 482 jpdependenly of each other, may form a part of a ring; and 

- wherein the substituents R 460 , R 461 , R 462 ; R 463 , R 464 , R 465 , R 466 , R 467 R 468 , 
R 469 , R 470 , R 471 , R 472 , R 473 , R 474 , R 475 , R 476 , R 477 , R 478 , R 479 , R 480 , R 48 ?, and 
R 482 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyt, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl -heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (VIII) v 




A 7 (VIII) 

- ^Awhereift f ^ ? i ^eclcl from i t R 490 ^ 4 - 9 ?., O,' S or NR 492 , when the bond between X 6 

wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 is a single bond; 

or alternatively, 

Wherein X 6 is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; arid 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or a Ci, C 2 , C 3 , C 4 , and C 5 branched or straight 
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chain alkyl, C 2 , C 3 , C 4 , C 5) branched or straight Chain alkenyl, C 2 , C 3 , C 4 , C5, 
branched or straight chain alkinyl, C 3l C 4l C 5l C 6| and C 7 cycloalkyl, aryl, 
heteroaryl group; or an amino group (-NH2), or .a N-substituted or N,N- 
disubstituted amino group (-NHR 520 ; -NR^R 522 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495, R 496 ; and 
R 497 , if present, as J well as the pairs' R^M^R^ 
R 521 /R 522 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 500 , R 501 , R 502 , R 503 , R 504 , R 505 , R 606 , R 507 , R 508 , 
R 509 , R 510 , R 511 , R 512 , R 513 , R 514 , R 515 , R 516 , R 617 , R 618 , R 519 , R 520 , R 52 \ and 
R 522 , independently of each other are a hydrogen atom (-H), or a C 1f C 2 , C 3 , 
C 4 , and C5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C1, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3) C 4 , C 5 
branched or straight chain alkenoxy, phenyioxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(QH) 2 ), a cyano group (-C=N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group (-CO-NH^R 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N.N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR 546 R 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N,N-disubstituted 
sulfonamide group (-SO^NHR 549 ; -SO 2 -NR 5S0 R S51 ), an amidosulfone group 
(-NH-S0 2 -R 552 ), a sulfone group (-S0 2 -R 553 ), a phosphoric acid group 
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(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )), a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=O)(OR 556 )(0R 557 )), a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an alkoxy 
group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N.N-disubstituted amino group (-NHR 560 ; -NR^R 662 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein! optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 /R 555 , R 556 /R 557 and 
R 56i /R 5?2 jndependenly of each other, may form a part of a ring; and 

,r wherein the substituents R% R 541 , R 542 , R 543 , R 544 , R 54 *, R 546 , R 547 , R 548 , 
■ R/ 49 , R 550 , R 551 , Rf 52 , R 553 , R 554 , R 555 , R 556 , R 557 , R 558 , R 559 , R 560 , R 561 , and 
R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl. cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, arylralkyl, heteroaryl-alkyli aryl-heteroalkylj heteroaryl- 
. heteroalkyl -group; , , 



or wlftililnWgroup^PM '"^".V; O-X- . X . --' ^ <; 
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wherein X 8 is N or CR 570 ; and 

wherein R 570 , R 575 , R 610 and R 611 independently of each other, are 
a hydrogen atom (-H); or a Ci, C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2| Cs, C 4 , C 5l branched or straight chain alkenyl, Ca, C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cyclbalkyl, aryl, heteroaryl 
group, or a carbaldehyde (-CHO), a ketone group (-CO-R 580 ), a boronic acid 
group (-B(OH)2), a cyano group (-C=N), a carboxylic acid group (rCOOH), a 
carboxylic -acid ester group (-COOR 581 ), a carboxylic acid anhydride group 
(-CO-O-CO-R 582 ), a hydroxamic acid group (-CO-NH(OH)), a ^-substituted 
hydroxamic acid group (-CO-NR 583 (OH)), a O-substituted hydroxamic acid 
group : (-CO-NHtOR 584 )), a carboxamide group (-GO-NH 2 ), a N r substituted or 
N,N-disubstituted carboxylic acid amide group, (-GO-NHR 585 ; -CO-NR^R 587 ), 
an amido group (-HN-CO-R 588 ), a sulfonic acid group (r-S0 3 H), a sulfonamide 
group (-SO2-NH2), a N-substituted or N,N-disubstituted sulfonamide group 
(-S02-NHR 589 ; -SO2-NR 590 R 591 ), an amidosulfone group (-NH-SO2-R 592 ), a 
sulfone group (-SO2-R 593 ), a phosphoric acid group (-0P(=O)(OH) 2 ), a 
phosphoric acid ester group (-OP(=0)(OR 594 )(OR 595 )), a phosphonic acid 
group (-P(=Q)(OH) 2 ), an phosphonic acid ester group (-P(=0)(OR 596 )(OR 597 )), 
a halogen atom, a trifluormethyl group (-CF 3 ), a thiol group (-SH); a thioether 
group (-S-R 598 ), a hydroxy group (-OH); an alkoxy group (-O-R 599 ), a tetrazole 
group, an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 600 ; -NR 60 ^ 602 ); .. 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pairs R 570 /R 575 , if present, as well as the pairs R 586 /R 587 , 
R 590 /R 59 J, R 594 /R 595 , R 595 /R 597 and R 601 ^ 602 , independent of each other, may 
form a part of a ring; and N . . 
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wherein the substituents R 580 , R 581 , R 582 , R 583 , R 584 , R 585 , R 586 , R 587 , R 588 , 

p589 p^590 p591p592 p^593, p594 p595 p596 p^597 p598 p^599, p600 j^601 anc | 

R 602 , independently of each other are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, C 1v C 2 , C 3 , C 4) C 5 , branched or straight chain alkoxy, C 2 , C 3 , C4, 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 



or wherein the group PM 

has the formula (X) 




whereirilhe^tips X 9 is CR 900 R 901 , S, SO. S0 2 or NR 902 

- wherein^fR 901 and R 902 , are, independently of each other, selected from 
fhir^^'fliiofirti, C1, C 2 , 03, C 4 , C 5 or Ce alkyl, which is linear or branched 
and is optionally 'substituted with ' 1, 2, 3, 4, or 5 halogens, or 

.. -c(=0)Nr 9 ^r 911 . • y- : v;- 

wherein A 9 and A 10 are, independently of each other, selected from 

hydrogen, cyaho, -C(=b)NR 912 R 913 , or Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, which is 

linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
Ci, C 2) C 3 , C 4 , C 5 or C 6 alkyl, which Is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 
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- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 

phenyl, which'* Is 'optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; I 

(2) pi, C 2 , C 3 , C4, C5 or Ce. alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 6, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of '■ ' • '"" * • 

: ' (a) hydroxy, ! v . y ^^W.'W^^rm ^ 

(c) -COO(d, C 2) C 3 , C 4 , C 5 or C 6 alkyl). i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4 , C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C3, C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
. from oxo, hodroxy, halogen, and R920; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
G 3 , C 4 , C 5 or C e alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 
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-OC 5 or -6c 6 alkyl. being linear or branched and optionally substituted^with 1 , 
) 2, 3, 4, or 5 halogens; 

wherein R 920 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C5 or Ce cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -CQOH, -COO(Ci, C 2 , C 3j C 4 , 
C 5 or C 6 alkyl), i.e. ester, CV, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2i -OC 3 , 
-OC 4 , -OC 5 or -OC 6 alkyl, wherein said -COO(d, C 2 , C 3 , C 4 , Qs or C 6 alkyl) 
i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -Qp 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC6 alkyl are linear or branched and are optionally substituted with 1 , 2, 3, 
4, 5 of 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituente selected from -COp(Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -OC 1f >QC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) pi, p2, C 3 , C 4 , C 5 , C 6 , C 7 , C 8 , Cg or C10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -CbDR; 

J(c) -66o(Ci, G 2j C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
UjiaK^ substituted with 1 , 2, 3, 4, or 5 halogens; 

■■jfcb*a^- * 6r^6-mBm heterocycle which may be saturated or 
t/ un^tuiSted comprising 1, 2, 3, or 4 hetero atoms independently selected 
Jfpm ^ imtrogehr oxygen and sulfur, optionally substituted with 1, 2, or 3 
substitOehte' independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
63, C 4l Cs or C 6 alkyl, and -pCi, -OC 2l -OC 3 , -OC 4 , -OC5.pr.-OCe alkyl, 
said C|, C 2> Cs, C4, C 5 or C 6 alkyl, and ;-6pi, OC 2 , -OC 3 , -OC 4 , -toCf, or 
-pC 6 alkyl being linear or branched arid optionally substituted, with 1, 2, 
3, 4, or 5 halogens.; r i, , • . \ 

(e) an 8, 9 or 1 0 membered bicyclic ring system which, piay be saturated 
or unsaturated comprising (i) two fused heterocyclic , rings, each 
heterocyclic ring having 1, 2, 3, or 4 heterdatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
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oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C 1f C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OCi ( , -OCz, -OC 3 , -OC 4 , -QC5 or -OC 6 alkyl, said C,, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC e alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

' (f) -CONR 92 ^ 92 *; : ; ; "'' - K { ■ 

(gl-SOzNR^R 925 ; , v "'" 1; • : ; '* 

(hJ-NR^C^OJR^ : ';'•■'■*■' '■" 

(i) -NR^-^OJNR^R 925 ; * - ' " ; '"' 

(|) -NR^COOR 930 

(k) -O-CO-R 930 ; 
(I) -O-CO-NR 92 ^ 925 ; 
(m) -NR 92 *S0 2 R 930 ; 
(nJ-NR^R 925 ; 

(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from -halogen, hydroxy, C 1t C 2 , C 3 , C 4 , C 5 or C 6 
alkyl, -OC1, -OC^ -OC3, -OC 4 , -OC5 or -OC 6 alkyl, -CObH, -CQP(C 1 , C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2) G 3 , C 4 , C 5 or C 6 alkyl, -OC 1t 
-OC 2 , -OC 3 , -OC 4 , -QC 5 or -OC 6 alkyl, -COOH, -COOCd, C 2 , C 3 , C 4 , G 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, -or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C$ cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(5) OCi, OC 2 , OC 3 , OC 4 , OC 5 , PC 6 . OC 7 , OC 8 , OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; 

(b) -COOH; 

(c) -000(0!, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1,2,3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hefero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, C 1f C 2 , 



1 



\ 

\ 
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C 3 , C 4 , C 5 or C 6 alkyl, and -OC u -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said.d, C 2 , C 3i C 4 , C 5 or G 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 of 
-OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
\ ( 3,4, or 5 halogens.; ,. 

, (e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
haying 1, 2, or 3 heteroatoms independently selected from nitrogen , 

■ oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo; hydroxy, halogen, Ci, C 2 , G 3 , C 4 , C s or 
. C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 a'kyl, and -OC u -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens,;. . *.\ .'<••. .. • • : . 

. (f) -CONR 925 R 925 ;. 

,. (g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 

(k) -O.CP-R 930 . ... ......... 

. ^O^CO^NR^R 926 ; 

pu; U |o^ r Rl^ 3, 4, or 5 groups 

jndependentiy selec^^ pt, C?, C 3 , C 4 , G5 or C 6 

>. f al^,;^Qi,;.-0^2,,-OC3, -OC4i-OC 6 ,or.-QG6 alkyl, -CobH f ;.^COQ(Ct f -p2r. 

-3 ,p3, p4, C 5 or Ce alkyl) ester, said ^C^ P20C3, C4/C5 or C 6 alkyl, -OCi, 
^pC^i^ C 5 

, or C 6 alkyl) i.e. ester<being linear or branched and optionally substituted 

; with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C3, G4 C5 or Ce cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C3, C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6)-COOH; 
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(7) -COO(Ci, C 2 , C 3 , C 4 , C 5 or d alkyl) i.e. ester/ which may be linear or 
branched and js optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3; or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, d- ; C 2l G 3 , 
d, C 5 or C 6 alkyl, and -09 1l -OC2, -OC 3 , -OC 4 , -OC 5 or -OQ 6 alkyl, said G 1f 
C 2 , C 3 , C 4| C 5 or Ce alkyl, and -OC 1t -OC 2l rOC 3l -OC 4 , -OC5 or -OC 6 alkyl 
being, Jinear or branched and optionally .substituted with ■■A,*p,t&»A&mi& 
halogens. ( 

(9) an 8, ,9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1,2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxp, hydroxy, 
halogen, C 1t C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said C 1t C 2 , C 3i C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3l -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 925 R 925 ; 

(11) -S0 2 NR 9 2 5 R 925 ; 

(12) -NR^rC^QJR? 2 ? , 

(13) -NR 925 -C(=0)NR 925 R 925 ; . 

(14) -NR^COOR 930 i ■'' 

(15) -p-CO-R 930 : . . 

(16) -O-G0-NR 925 R 925 ; 

(17) -NR 925 S0 2 R 930 ; 

(18) -NR 925 R 925 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, C1, C 2 , C 3 , C 4l C 5 or C 6 alkyl, 
-Od, -OC 2 , -OC 3 , -OC 4l -OC5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, -OC 2 , -OC 3 , 
-Od, -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3l C 4 , C 5 or G 6 alkyl) i.e. - 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
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wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
Ce cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci , C 2 , C 3 , C 4 , Cs 
or C 6 alkyl Is linear or branched anbd is optionally substituted with 1, 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R? 30 , when R 930 is phenyl or C 3 , C 4 C 5 or Cs cycloalkyl, are optionally 
substituted with 1, 2; 3, 4, or 5 substituents, independently selected from 
halogen, OH, fr, C 2 , C3, G 4| or €5 alkyl, -Od, -OC 2 , -OC 3 , -OC 4> or -OC 5 
alkyl, said pi, C 2 , C 3 , C 4lT or C 5 alkyl, -OCj, r pC 2 , -OC 3) -OC 4ii or -OC5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

Wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PM v 
has the formula (XI) 




- whereinithe groups X 10 is CR 1000 R 1001 , S, SO, SO 2 orNR 10 ° 2 

- wherein 'R 10 ^ R 1 ? 01 and^R 1092 , are, independently df each other, selected 
from; hydrogen, fluorine, d, Ci, C 3 ; C 4 , C s or C 6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4; or 5 halogens, or 

:-C(=O)NR 10 1°.R 10 ^; • - • ^ - -.'•-V-., :y-.--i ■ 

and A 11 is selected from 

hydrogen, cyano, -C(=O)NR 1012 R 1013 , or d, C 2 , C 3> C 4 , C 5 or C 6 alkyl, which is 
linear or branched and is optionally substituted with 1 , 2, 3, 4, or 5 halogens; 
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-.Wherein-' 

- R 1010 and R 1( ?! ? ; are, independently of each other, selected from hydrogen, or 
Cii C 2 ; €3, C4y C 5 or C 6 alkyl, which is linear or branched and is optibhally 
substituted with 1, 2- 3^4, or 5 halogens; and ^ 

- R 1p1/t and R 1 ^ 3 , are, independently of eafch other, selected from the' group 
consisting of : ^ ? ( - ^ y ^ 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1Q ?°; ? 

(2) C1, C 2 , C 3 , C 4> C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, 

(b) -COOH, 

(c) -COO(Ci, C 2) C 3 , C 4 , C5 or C 6 alkyl), i.e. ester, 

(d) phenyl, 

(e) naphthyl, 

(f) C 3 , C 4) C 5 or C 6 cycloalkyl, 

(g) a 5 - or 6 membered htereocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1 , 2, or 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or G 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2 r 3, 4, or 5 substituents independently 



) 
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selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicyclic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(C 1f C 2 , 
C 3 , C 4| C 5 or C 6 alkyl), Le. ester, Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OCi, 
-OC 2 , -OC 3l -OC4, -OC5 on -OC 6 alkyl, said >COO(Ci, C 2 , C 3 , C 4< C 5 or C 6 
alkyl), i.e. ester, Ci, C 2 , C 3f C 4 , C 5 pr C 6 alkyl, and -OCi, -OC 2> -OC 3 , -OC 4l 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; , ( 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 

(3) C 3 , C 4 C 6 or C 6 cycloalkyl optionally substituted with 1, 2, or 3 groups 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C 4 , 
C 5 or Qb alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl) 
i.e. ester, C 2t ^C 3l _C 4 , G 5 or C 6 alkyl, and -OCi, -OG 2 , -OC 3 , -OC 4 , -OC 6 or 
-OC 6 alkyl are linear or branched and are ppltonaljy.substifcylecl with 1 , 2, 3, 
4, S or 6 substituents. selected from 1, 2, 3, .4, or 5 halogens, and. 0 or 1 
substituents selected from, -CO0(Ci, C 2 , C 3 , C 4 , C5 or C^ a!kyi) i.e. ester, 
-COOH, arid -OQi, -OC 2 ,;-pC 3 , -OQ4, -Ops or -OCe , alkyl substituents - being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) €i, C2, C 3 , C 4 , C 5 , C6,:C 7 , C 8 , C 9 or C10 alkyl, which is linear, or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6,: or. 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

(a) hydroxy; 

(b) -COOH; 
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(p) -COQ(pi, C 2 , C 3l C 4 , C 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1,2, 3, 4, or 5 halogens; 

; (d) a 5 - or 6-membered „ heterocycle which , may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy,lhalQgen, , v C 1r C2, 

/^/fe.>teS? alkyl, and tOC,, -OC 2 , -pC 3 , -OQ 4 , -OC 6 ,or HOC? alkyl, 
said Gi, C 2 , C 3 , C 4 , C 5 or C 6 alkyl. and -Od, -OC 2 , -OC 3 , -OC 4 ,. 5 OC 5 ,or 
~99f ,^j n £, ''hear or branched and .optionally s^s^uted^w^h f /I 2 I} ; 
3,4, or 5 halogens.; ' .' 

(e) an 8, 9 or 10 rnembered bicydic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring haying 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to*a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
Ce alkyl, and -pd, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 1025 R 10 ^; 

(g) -SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) -NR 102S -C(=O)NR 1025 R 102 ^; 
0)-NR 1026 COOR 1030 

(k) -O-CO-R 1030 . . 
(I) -O-CO-NR 1025 R 1025 ; ; 
(m) : NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 
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(o) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Cm C 2 , C 3 , C 4i Cs or C 6 
alkyl, -OCi, -OC 2> -OC 3 , ~OC 4 , -OC 6 pr-OC 6 alkyl, -COOH, -Cpp(Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3 , C 4l C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -000(0^ C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(5) OCi, OC 2 , OC 3l OC 4 , OC 5 , OC 6 , OC 7 , OC 8 , OC 9 or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; v 

(b) -COQH; 

(c) -COO(Ci, G 2l C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
,£u^ selected from oxo, hydroxy, halogen, Ci, C 2 , 
K C 4 f G5 of Ce alkyl, and -OCi, -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, 
'said CuCz.^O^Cs or C 6 alkyl, and -OC tl -OC 2 , -OC 3 , -OC 4 , -OC 5 or 

OC 6 alkyl being linear or branched and optionally substituted with 1,2, 
3, 4, qr. 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms Independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
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independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4 , C 5 or 
Ce alkyl, and -OC1, -OC 2f -OC 3l -OC 4 , -OC 5 or -OC 6 alkyl, said d, C 2 , C 3 , 
C 4 , C 5 or Ce alkyl, and-pd, -OC 2 , -OC3. .-PC4, -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 10 ^R 1025 ; ; " ^ ; .•: 

(g) -S0 2 NR 1 ^R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 . . ." : r ,: 

(i) -NR 1K5 ^(=b)NR 102S R 1025 ; ' " ^'"V l ""-* J . ° U ' 0L ' 
(j) rNR 1025 COOR 10 . 30 . - 
(k),-0-CO-IR 1030 ' 
(l).-O-CO-NR 1025 R 1025 ; 

(m) -NR 1025 SO 2 R 1030 ; 
(n)-NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently selected from halogen, hydroxy, d, C 2> C 3 , C 4 , C 5 or C 6 
alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -Od, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(d, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being, linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloa|kyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; , M . 

(7) -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 • t or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
3 substituents independently selected from oxo, hydroxy, halogen, Ci; C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1t -OC 2 , -Od, -OC 4 , -OC 6 or -OC 6 alkyl. said Ci, 
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C 2 , C3. p4. C5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alky! 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-nriembered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C 1f C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl, said d, C 2 , C 3 , Cl C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , 

;': -OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; 

(10) -CQNR 1 ? 25 R 1025 ; 

(11) -SO 2 NR 1025 R 1025 ; 

(12) -NR 1025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 
(15^CQ,R^ 030 

- - : : : r • 

(18) ;^NR^!?; > p v , ,, Cf;[ >, ^M... K ." 

(19) , phenyl h,, which is optionally substituted with 1 , , % Z i: A v or & group 
independently selected from halogen, hydroxy, d, C 2 , C 3 ,vC 4 , C 5 or C 6 alkyl, 
-OCi „-qC 2l r OC 3l -OC 4 , -OC 6 or -OC 6 alkyl, -COOK, : CpO(Ci, C 2> C 3 , C 4| C 5 
or Cjs alkyl) i.e. ester,, said Ci r -OC 3 , 
-OQ 4 , -OC5 or rpQe alkyl, -COOH, ^COO(Ci, C 2 , ,C 3 , C4, Q 5 or Ce alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; « . : v - 
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wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein C^ , C 2 , C 3 , C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with ; 1, 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
Said R^, when R 930 is phenyl or ,C3, C 4 Cg or C 6 cycloalkyl, are optionally 
substituted with 1 , 2, ! 3, 4, pr,5 substituents, independently selected from 
halogen, OH, Ci, C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OCi, -OC 3 , -OC 4 , or-OC 5 
alkyl, said Ci, C2, C 3 , C 4 , \0r G s alkyl, -OCl -OC 2 , -OC 3 , -OC 4 , or -OC 5 
alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 

wherein R 1025 is selected from R 1030 and hydrogen. 

or wherein the group PM 

has the formula (XII) 




- wherein the groups R 1201 is hydrogen orfluoro. 

wherein R 1200 und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen. • 
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has the formula XIII: 



456 



R 



1304 



>1303 




1300 



^1307 j^1301 



(XIII) 



wherein: 



R 1300 is selected from the group consisting of: 



(10) . ■ hydrogen^ ] \ _ 

(11) GNv / 

(12) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 



substituted with: 



a) halogen, or ^ - v , f 

0 phenyl, or substituted with 1 - 5 substitutents 

independently ; seleq^d from . . hajpgen, t . CN, '. *OH, >: ,..R 1 ^, OR 1302 , 

. , NR 13b5 R 130? , CONR^R 1 ^, C92H, and COaCi^alkyj, wherein tjie C 1: 

ealkyl js linear or branched, ^ w 
(13) phenyl which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 13d2 
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. N(C^ajkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , NR 1305 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 C 1r6 alkyl, wherein the Chalky! is linear or branched, 

(14) a 5- or 6-rnembered heterocyclic which may be . saturated or 
unsaturated comprising 1 - 4 heteroatoms independently selected from N, S 
and O, the heterocycle being unsubstituted or . substituted with i - 3 
substituents independently selected from oxo, halogen, NQ 2 , CN, OH, R 1302 , 
OR 1302 , NHS0 2 R 1302 , NCC^aikyOSOzR 1362 , ' S0 2 R 1302 , . S0 2 NR 13b5 R 1306 , 
NR i305 R i306 CONR i305 R i306 C02H and co 2 C,-6alkyl, wherein the Chalky! is 
linear or branched, 

(15) Cj^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Ci^alkyl, and OC^alkyl, wherein 
the Chalky! and OCi-6alkyl are linear or branched and optionally substituted 
with 1-5 halogens 

(16) OH 

(17) OR 1302 , and 

(18) NR 1305 R 1306 ; 

- and R 1301 is hydrogen; 

- R 1302 is Cr-ealkyl, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, C0 2 H. and 
C0 2 Ci-6alkyl, wherein the Ci^alkyl is linear or branched; 

- R 1303 is selected from the group consisting of: 

(10) hydrogen, 

(11) Ci-ioalkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituted selected from: 

a) halogen, 

b) hydroxy, 

c) phenyl, which is unsubstituted or substituted with 1 - 5 substitutents 
independently selected from halogen, OH, Chalky!, and OC^alkyi, 



! 
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I 

wherein the Ci^alkyl is linear or branched and optionally substituted 
with 1 - 5 halogens, 

d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, OH, Ci^alkyl, 
and OCi-ealkyl, wherein the Ci-ealkyI is linear or branched and 
optionally substituted with 1-5 halogens, 

e) C0 2 H, 

f) C0 2 Ci-6alkyl, 

g) CONR 1305 R 1306 

(12) CN, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from Chalky!, and OCi-ealkyl, hydroxy and 
halogen, wherein the Ci-6alkyl is linear or branched and optionally 
substituted with 1-5 halogens, 

(14) naphthyl which is unsubstituted or substituted with 1 - 5 substituents 
independently selected from Chalky!, and OCi^alkyl, hydroxy and 
halogen, wherein the Ci^alkyl is linear or branched and optionally 
substituted with 1 - 5 halogens, 

(15) CO2H, ' 

(16) COaCi-ealkyl, 

(17) CbNR 1 ^R 1 ^, and 

(18) C^cycloai^ whjch is unsubstituted or substituted with 1 - 5 
substituents independently selected^^ Chalky!, and OCi^alkyl, 
hydroxy and halogen, wherein thie Chalky! is linear or branched and 
optionally substituted with 1 -5 halogens 

R 1305 and R 1306 are independently selected from the group consisting of: 

(5) hydrogen, t ,,. s 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OCi^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1 - 5 halogens 
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(7) C-^cycloalkyl, which is unsubstituted or substituted with 1 " T 5 substitqents 
independently selected from Chalky!, and OC^aikyl, wherein the C^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(8) d-salkyl, which is linear or branched and which is unsubstituted or substituted 

a) halogen, or 

b) phenyl, which is unsubstituted or substituted with 1-5 substituents^ 
independently selected from halogen, OH, Ci^aljcyl, and OCi^jall^, ■ 
wherein the Chalky! is linear or branched arid optionally substituted 
with 1-5 halogens, 

or wherein "r 130 * and R 1 ^ 6 together with the nitrogen atom to which they are attached 
form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazjne, and morpholine wherein said heterocyclic 
ring is unsubstituted or substituted with one to five substituents 
independently selected from halogen, hydroxy, Chalky!, and Ci_ 
ealkoxy, wherein alkyl and alkoxy are unsubstituted with one to five 
halogens; 



R 1304 and R w are hydrogen; 



>1307 



or wherein the group PWl 



has the formula XIV: 



R1 \. - .R 1 401 



N- 



CN 



(XIV) 



wherein R 1400 is H and R 1401 is hydrogen atom (-H); or halogen, or cyano or ethynyl; 



WO 2004/099134 



PCT/EP2004/004774 



or wherein the group PWi 



has the formula (XV) 
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R 1501 




R 1500 



(XV) 



wherein X i1 is CH2, CHF or CF 2 ; 

wherein R 1500 is cyano; , x , \ , ^? ■ , 

wherein R 15 ™ is selectecl from the group consisting of alkyl, alkenyl and I alkynyl; 



9. Compound according to claims 1, 2, 3, 4, 5, 6, 7, and/or 8 



wherein the group PM 
has the formula (II) 



-N 



(ID 



wherein X 1 is GR 51 R 52 or S; and 
wherein X 2 is CR^R 55 ; and 



WO 2004/099134 



PCTYEP2004/004774 



461 

wherein R 51 , R 52 , R 54 , and R 55 , independently of each other, are a hydrogen atom (- 
H); 

wherein A 1 is 

- a hydrogen atom (-H), or a boronic acid group (-B(OH) 2 ), a cyano group 
(-C=N), or a phosphonic acid ester group (-P(=0)(OR 116 )(OR 117 )), 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the sanie or different; and, ■ ' r 

- wherein optionally, the pairs R 116 /R 117 may form a part of a ring; 

- wherein the substituents R 1 16 and R 117 independently of each other, are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroaikyl, heteroalkenyl, heteroalkinyl, heterpcydoalkyl, 
heterocycloa|kenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyi, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (III) 




wherein X 3 is CR 1 31 R 1 32 or S; and 

- wherein R 131 , R 132 , independently of each other, are a hydrogen atom (-H); 
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wherein A 2 is 

- a hydrogen atom (-H); a boronic acid group (-B(OH)2); a cyan© group (-C=N), 
a phosphonic acid ester group (-P(=0)(OR 1 ^)(OR 197 )); 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 19? /R 197 may form a part of a ring; and 

- wherein the substituents R 196 and R 197 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (IV) 



*4 




- wherein i R 211 and R 212 , independently of each other, are 

- a hydrogen atom (-H); or a Ci, C 2t C 3l C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C3, C4, C5,: branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyl, C 3 , C 4> C 5l C 6> and C 7 cycloalkyl, aryl, heteroaryl 
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group or, an amino group (-NH 2 ), or a N-substituted or N.N-disubstituted amino 
group (-NHR 240 ;-NR 241 R 242 ); and 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

wherein optionally, the pair R 211 /R 212 , as well the pairs R 226 ^ 227 , R^/R 231 , 
r23 4 /R 235 R 236 /R 237 and ^241^242^ j nd ependenly of each other, may form a part of 
a ring; and 

- wherein the substituents R 220 ,, R 221 , R 222 , R 223 , R 224 , R 225 , r 226 . r 227 i r 22 « ) 

R 229 R 23 0j R 23i R 23 2) R 233 R 234. R 235. R 236 r2 37' R 238 R 239 R 240 R 241 gnd 

R 242 , independently of each other, are a hydrogen atom (-H), or a Ci, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C3, C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 3 is 

a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), or a phosphonic acid ester group (-P(=0)(OR 276 )(OR 277 )) 

v . ... 

which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, ; 

wherein optionally, the pair R 27 ?/R 277 may form a part of a ring ; and 

- wherein the substituents R 276 and R 277 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl. alkinyl, cycloalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heterdalkinyl, heterocyclbalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 



\ 
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has the formula (V) 




(V) 



wherein X 4 is CR 291 or N; and 
wherein X 5 is CR 292 or N; and 

wherein R 291 and R 292 , independently of each other, are 

a hydrogen atom (-H); or a d, C 2 , C 3 , C 4l and C 5 branched or straight chain 
alkyl, C 2> C 3 , C 4 , C 5 , branched or straight chain alkenyt, C 2 , C 3 , C 4 , Cs, branched 
or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, heteroaryl 
group or an amino group (-NH 2 ), or a N-substituted or N,N-disubstituted amino 
group (-NHR 320 ; -NR 321 R 322 ); and 

which, independently of each other, can be substituted with one or more 
substituents, Which can be the same or different; and, 



.•'wherein optionally, the the pair R 291 /R 292 , if present, as well the pairs R^/R 307 , 
R«W», R^ 4 /R 3W , R 3 «/R 3 " and R^/R 322 , jndependenly of each other, may 

form a part of a ring; and 

". ' ..-v! • ' ■ ■ "'. ; : .. -• ' : ". • - •■ ■■ .' " ■ •' >■ . 

- wherein the substituents R 300 , R 301 , R 302 , R 303 R 304 , R 305 , R 306 , r 307 , r 308 i 
R 309 , R 310 , R 3 ^, R 312 R 313 , R 314 , R 315 , R 31 6 Ff 17 , R 318 , R' 19 , R 320 , R 321 , and 
R 322 , independently of each other are a hydrogen atom (-H), or a Cm , C 2) C 3 , 
C 4 , arid C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2l C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2l C 3l C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, benzyloxy, C 3) C 4| C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 
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- wherein A 4 is 

- a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a cyano group 
(-CsN), a phosphonic acid ester group (^P(=6)(6r 35 ^)(6r 357 )) i / 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, . v 

- wherein optionally, the pairs r^/r 357 may form a part of a ring; and 

- wherein the substituents R 356 and R 357 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyi, cycioalkyl, cycloalkenyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (VI) 




(VI) 



- wherein R 371 , R 372 , R 375 and R 376 , independently of each other, 

a hydrogen atom (-H); or a C 1f C 2 , C 3 , C 4 , and C 5 branched or straight chain 
alkyl, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , branched 
or straight chain alkinyi, C 3 , C 4 , C 5 , C 6 , and C 7 cycioalkyl, and aryl, heteroaryl, 
aryl-alkyl, heteroaryl-alkyl, aryl-heteroalkyl, heteroaryl-heteroalkyl group or, 
a carbaldehyde (-CHO), a ketone group (-CO-R 380 ), a boronic acid group 



■ ='.) • . ... .._)• . 
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(-B(OH) 2 ), a cyano group (-CsN), a carboxylic acid group (-COOH), a 
carboxylic acid ester group (-COOR 381 ), a halogen atom, a trifluormethyl 
group (-CF 3 ), a thiol group (-SH); a thioether group (-S-R 398 ), a hydroxy group 
(-OH); an alkoxy group (-O-R 399 ), a tetrazole group, an amino group (-NH 2 ), or 
a N-substituted or N,N-disubstituted amino group (-NHR 400 ; -NR 401 R 4 ° 2 ); and 

- which, independently of each other, can be. substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, any two of the groups R 371 , R 372 , R 375 , and R 376 , as well as 
the pairs R^/R 387 , R 390 /R 39 V R 394 /R 395 , R^VR 8 " and pfoi^ inde pendenly of 
each other, may form a part of a ring; and 

- wherein the substituents R 380 , R 381 , R 382 , R 383 , R 384 , R 385 , R 386 , R 387 , R 388 , 

R 389 R 390 | R W ( R 392 R 393 R 394 R 395 r 396 r 39 7> r 398 r 399 r 400 ( R 401 f 

R 402 , independently of each other are a hydrogen atom (-H), or a d, C 2 , C 3 , 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
carbonyl, Ci, C 2 , C 3 , C 4 , C 5 , branched or straight chain alkoxy, C 2 , C 3 , C 4 , 
C 5 branched or straight chain alkenoxy, phenyloxy, behzyloxy, C 3 , C 4 , C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

- idtefiSi&^rM'l^^ro^ FP'aill^ran be' togemer an oxb (=0) or 

- alternatively; the two groups R 37 f and R 376 can be together an oxo (=0) or 
hydroxyimino (=N-OH) group; and 

- wherein A 5 is 

- a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a cyano group 
1 (-CsN), or a phosphonic acid ester group (-PCsOKpR^pR 437 )); . , 
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- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different;,and, 

- wherein optionally, the pairs R 436 /R 437 may form a part of a ring; and 

- wherein the substituents R 436 and R 437 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cycloalkenyl, 
cycioalkinyl, heteroalkyl, rteteroalkenyl, heteroalkinyl, heterocycloalkyl, 
Keferocycloaik^yi; aiyi; ttete 
heteroalkyl, heteroaryl-heteroalkyl group; 



or wherein the group PM 

has the formula (VII) 




- wherein m is equal to Q and p is equal to 1 , or m is equal to 1 and o is equal to 0, 
or m is equal to 1 and o is equal to 1 , or m is equal to 2 and o is equal to 0; 

- wherein A 6 is a hydrogen atom (-H); or a boronic acid group (-B(OH) 2 ), a 
cyario group (-CsN), or a phosphonic acid ester group (- 
P(=O)(0R 476 )(0R 477 )), 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R 476 /R 477 may form a part of a ring; and 
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- wherein the substituents R 47S and R 477 , independently of each other are a 
hydrogen atom (-H), or an alkyl, alkenyl, alkinyl, cycloalkyl, cyclbalkehyl, 
cycloalkinyl, heteroalkyl, heteroalkenyl, heteroalkinyl, heterocycloalkyl, 
heterocycloalkenyl, aryl, heteroaryl, aryl-alkyl, heteroaryl-alkyl, aryl- 
heteroalkyl, heteroaryl-heteroalkyl group; 

or wherein the group PM 

has the formula (VIII) ' ' 5 




A 7 (VIII) 

- wherein X 6 is selected from CR 490 R 491 , O, S or NR 492 , when the bond between X 6 
and X 7 is a single bond; and 

- wherein X 7 is selected from CR 493 R 494 , O, S, or NR 495 , when the bond between X 6 
and X 7 ' is a single bond; x 

-' .or alternatively, g . - : • ; .. . :<..„••' 

wherein X e is selected from CR 496 or N, when the bond between X 6 and X 7 is a 
double bond; and ' : •' c - 1 j 1 ; 1 

wherein X 7 is selected from CR 497 or N, when the bond between X 6 and X 7 is a 
double bond; and 

wherein R 490 , R 491 , R 492 , R 493 , R 494 , R 495 , R 496 , and R 497 , independently of each 
other, are a hydrogen atom (-H); or a Ci, C 2l C 3 , C 4 , and C 5 branched or straight 
chain alkyl, C 2l C 3) C 4) C 5 , branched or straight chain alkenyl, C 2 , C 3 , C 4 , C 5 , 
branched or straight chain alkinyl, C 3 , C 4 , C 5 , C 6 , and C 7 cycloalkyl, aryl, 
heteroaryl group, or an amino group (-NH 2 ), or a N-substituted or N.N- 
disubstituted amino group (-NHR 520 ; -NR 521 R 522 ); and 
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which, independently of each other, can be substituted with one or more 
substituerits, which can be the same or different; and, 

wherein optionally, any two the groups R 490 , R 491 , R 492 , R 493 , R 494 , R 495, R 496 , and 
R 49 ^ if present, as well as the pairs R 506 /R*° 7 T R 510 /R^\ R*W 16 , R*"VR* 17 and 
R 521 /R 522 v independent of each other, may form a part of a ring; and 

.... .whprejathe substtuen^ R 500 , R 601 , R 602 , R 503 , R 504 , R 505 , R 506 , R 507 , R 608 , 

^509 p510 p511 p512 j^513 p514 p^515 p516 r517 j^518 ^519 R 520 R 521 anc | 

R* 22 , independently of each other ate a hydrogen atcpm (-H), or a Ci, C 2 , C 3| 
C 4 , and C 5 branched or straight chain alkyl, aryl, heteroaryl, amino, halo, 
' carbonyl, Ci, C 2 , C 3| C 4 , C 5l branched or straight chain aikoxy, C 2 , C 3 , C 4l C 5 
branched or straight chairi alkenoxy, phenyloxy, benzyloxy, C 3> C 4( C 5 
cycloalkyl, cyano, amido, thiol trifluoromethyl, or hydroxy group; and 

wherein A 7 is 

a hydrogen atom (-H); or a carbaldehyde (-CHO), a ketone group (-CO-R 540 ), a 
boronic acid group (-B(OH) 2 ), a cyano group (-C==N), a carboxylic acid group 
(-COOH), a carboxylic acid ester group (-COOR 541 ), a carboxylic acid 
anhydride group (-CO-0-CO-R 542 ), a hydroxamic acid group (-CO-NH(OH)), a 
N-substituted hydroxamic acid group (-CO-NR^OH)), a O-substituted 
hydroxamic acid group (-CO-N^OR 544 )), a carboxamide group (-CO-NH 2 ), a 
N-substituted or N,N-disubstituted carboxylic acid amide group, (-CO-NHR 545 ; 
-CO-NR 54 ^ 547 ), an amido group (-HN-CO-R 548 ), a sulfonic acid group (- 
-S0 3 H), a sulfonamide group (-S0 2 -NH 2 ), a N-substituted or N.N-disubstituted 
sulfonamide group (-SO2-NHR 549 ; -SO 2 -NR 550 R 551 ), ah amidosulfone group 
(-NH-S0 2 -R 652 ), a sulfone group (-S0 2 -R 553 ), a phosphoric acid group 
(-OP(=0)(OH) 2 ), a phosphoric acid ester group (-OP(=0)(OR 554 )(OR 555 )) f a 
phosphonic acid group (-P(=0)(OH) 2 ), an phosphonic acid ester group (- 
P(=0)(OR 556 )(OR 567 )) l a halogen atom, a trifluormethyl group (-CF 3 ), a thiol 
group (-SH); a thioether group (-S-R 558 ), a hydroxy group (-OH); an aikoxy 
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group (-0-R 559 ), a tetrazole group, an amino group (-NH 2 ), or a N-substituted or 
N,N-disubstituted amino group (-NHR 560 ; -NR 561 R 562 ); and 

- which, independently of each other, can be substituted with one or more 
substituents, which can be the same or different; and, 

- wherein optionally, the pairs R^/R 547 , R 550 /R 551 , R 554 /R 555 , rSsb/rSs? and 
R^/R 562 , independent of each other, may form a part of a ring; and 

- wherein the substituents R 540 , R 541 , R 542 , R 543 , R 544 , R 545 , R 546 , R 547 , R 548 , 

R 549 R 550 R 551 ( R 552 R 55 3) R 554 > R 555 R 556 R 557 i R 55 8> R 559 R m R 561 and 

R 562 , independently of each other are a hydrogen atom (-H), or an alkyl, 
alkenyl, alkinyl, cycloalkyl, cycloalkenyl, cycloalkinyl, heteroalkyl, 
heteroalkenyl, heteroalkinyl, heterocycloalkyl, heterocycloalkenyl, aryl, 
heteroaryl, aryl-alkyl, heterparyl-alkyl, aryl-heteroalkyl, heteroaryl- 
heteroalkyl group; 

or wherein the group PM 

has the formula (IX) or (IXa) 




(ix) : ~ ■^"■^ ' : (IXa) ; . 

- -wherein X 8 is N or CR 570 ; and - : \ : 

- wherein- R 570 , r 575 , r 61 ° and R 611 independently of each other, are 

- a hydrogen atom (-H), a methyl group (-CH 3 ), a triflubrbmethyl group (-CF 3 ), 
an ethyl group (-C 2 H 5 ), a 2,2,2-trifluoroethyl group (-CH 2 CF 3 ), a 
pentafluoroethyl group (-CF 2 CF 3 ), a phenyl group, (-C 6 H 5 ), a benzyl group 
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(-CHrC 6 H 5 ), a benzyloxy group (-OCH2-e 6 H 5 ), a para-etfiyl-phenyl group 
(-C 6 H 4 -02H 5 ), a para-fluorbphenyl group (-C 6 H^4-F), a 3,4-difluorophenyl 
group (-C6H 3 -3,4-F 2 ),a para-methoxyphenyl group (-C 6 H 4 -4-OCH 3 ), a para- 
trifluoromethoxyphenyl group (-C 6 H4-4-OCF 3 ), a boronic acid group (-B(OH)2), 
a cyano group (-GAN), a carboxylic acid group (-COOH), or a phosphonic acid 
ester group (-P^QXOR^KOR 597 )); 

- which, independently of each other, can be substituted with one or more 
substituents, which can beihe same or different; andi 

- - i . ■ 

- wherein optionally, the pairs R 570 /R 575 , if present, as Well as the pair R 596 /R 597 , 
independenly of each other, may form a part of a ring; and 

- wherein the substituents R 596 and R 597 , independently of each other are a 
hydrogen atom (-H), or a Ci, C 2 , C 3l C 4 , and C 5 branched or straight chain 
alkyl, aryl, heteroaryl, amino, halo, carbonyl, d, C 2 , C 3 , G 4 , C 5 , branched 
or straight chain alkoxy, C 2 , C 3 , C 4 , C 5 branched or straight chain alkenoxy, 
phenyloxy, benzyloxy * C 3 ,C 4 , C 5 cycloalkyi, cyano, amidb, thiol 
trifluoromethy I, or hydroxy group; and 

or wherein the group PM 

has the formula (IX) 




- wherein X 8 is N or CR 570 ; and 



) 

WO 2004/099134 

472 

- wherein R 570 and R 575 , independently of each other, are 

(11) hydrogen, 

(12) CN, 

(13) C^o alkyl, which is linear or branched and which is unsubstituted or 
substituted with 1-5 halogens or phenyl, which is unsubstituted or 
substitute^ with 1-5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 612 , NHS0 2 R 612 , S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, 
wherein the C0 2 C 1r6 alkyl is linear or branched, 

(14) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , C0 2 H, and C0 2 Ci^ alkyl, wherein the C0 2 d-6 alkyl is linear or 
branched, and 

(15) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently self cted from N, 
S, and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxp, OH, halogen, C1-6 alkyl, 
and OCi^ alkyl, wherein Ci^ alkyl and Ci^ alkoxy are linear or branched 
and optionally substituted with 1-5 halogens, and 

- wherein R 612 is C^ alkyl, which is linear or branched and which is unsubstituted 
or substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
C0 2 Ci-6 alkyl, wherein the C0 2 Ci-6 alkyl is linear or branched. . 

or wherein the group PM 

has the formula (ixa) . 

D 610 



1 
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wherein X 8 is N or CR 570 ; and 

wherein R 570 and R 575 independently of each other, are 

(16) hydrogen, 

(17) CN, " 

(18) Cmq alkyi, which is linear or branched and which is unsubstituted or 
. substituted with 1-5 halogens or phenyl, which is unsubstituted or 

substituted with 1-5 substituents independently selected from halogen, 
CN, OH, R 612 , OR 612 , NHSOzR 612 , S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, 
wherein the C0 2 C 1 . 6 alkyl is linear or branched, 

.(1*) ,..i;ff^?^>, ^^W^M^^^^ 1-5 sub stituents 
independently selected from halogen, CN, OH, R 612 , OR 612 , NHS0 2 R 612 , 
S0 2 R 612 , C0 2 H, and C0 2 C^ alkyl, wherein the C0 2 C^ alkyl is linear or 
branched, and 

(20) a 5- or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, 
S, and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, OH, halogen, C^ alkyl, 
and OCm-6 alkyl, wherein Ci-e alkyl and .Cm alkoxy are linear or branched 
v and optipnaliy substituted with i -5 halogens, and 
wherein R 612 is Ci^ alkyl, which is linear or branched and which is unsubstituted 
or substituted with 1-5 groups independently selected from halogen, C0 2 H, and 
C0 2 C^ alkyl, wherein the C0 2 Ci^ alkyl is linear or branched, and 
wherein R e10 and R 611 are each independently selected from the group consisting 
of ' . \. " [\ ; • • 

(10) hydrogen, 

(11) Ci-io alkyl, which is linear or branched and which is unsubstituted or 
substituted with one or more substituents selected from: 

(a) halogen, 

(b) hydroxy, 

(c) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, OH, alkyl, 
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and Ci^ alkoxy, wherein the C1-6 alkyl, and alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(d) naphthyl, wherein the naphthyl is optionally substituted with 1-5 
substituents independently selected from halogen, CN, OH, C1-6 
alkyl, and Ci^ alkoxy, wherein the Ci^ alkyl, and C1-6 alkoxy are 
linear or branched and optionally substituted with 1-5 halogens, 

(e) C0 2 H, 

(f) C0 2 C^ alkyl, 

(g) CONR 613 R 614 , wherein R 613 and R 614 a re independently selected 
from the group consisting of hydrogen, tetrazolyl, phenyl, C3-6 
cycloalkyl and alkyl, wherein the Ci^ alkyl is linear or 
branched and is optionally substituted with 1-6 substituents 
independently selected from 0-5 halogen and 0-1 phenyl, wherein 
the phenyl or the C3-6 cycloalkyl beeing R 613 and R 6i4 or the 
optional phenyl substituent on the C1-6 alkyl are optionally 
substituted with 1-5 substituents independently selected from 
halogen, OH, C1-6 alkyl, and OCi^ alkyl, said C1-6 alkyl and OC^ 
alkyl being linear or branched and optionally substituted with 1-5 
halogens, 

or wherein R 613 and R 614 are optionally joined to form a ring 
y> m - ^ V :>^ - ; ^selected from pyrrolidine, piperidine or morpholine, 
(12) CN, 

m Jv ^ plien^l, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from C1-6 alkyl, and C1-6 alkoxy, 
hydroxy and halogen, wherein the Cm alkyl, and C^e alkoxy are linear or 
branched and optionally substituted with 1-5 halogens, 

(14) naphthyl, wherein the naphthyl is unsubstituted or substituted with 
1-5 substituents independently selected from halogen, OH v Ci-e alkyl, and 
C^ alkoxy, wherein the C1-6 alkyl, and C^, alkoxy are linear or branched 
and optionally substituted with 1-5 halogens, 

(15) C0 2 H, 

(16) C0 2 Ci^ alkyl, 



WO 2004/099134 



PCT/EP2004/004774 



475 



(17) CONR 613 R 614 , and / 

(18) cycloalkyl, which is optionally substituted with 1-5 substituente^^ 
independently selected from halogen, OH, ajkyl, and alkoxy, 
wherein the alkyl, f and C 1r6 alkoxy are linear or branched and 
optionally substituted vwth 1-5 halogen, 

vvnth th^ proviso that one of R 610 and ^ 61i is other than hydrogen. 4 . t r , 

or wherein the group PM .• >, ■: ;..,.-;/Vv&l 



has the formula (X) 




wherein the groups X 9 is CR^R 901 , S, SO, S0 2 or NR 902 , 

- wherein R 900 , R 901 and R 902 , are, independently of each other, selected from 
hydrogen, fluorine, C 1( C2, C 3 , C 4 , C 5 or C 6 alkyl. which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 
-C(=O)NR 910 R 911 . 

wherein A 9 and A 10 are, independently of each other, selected from 

hydrogen, cyano, -C(=0)NR 912 R 913 , or d, C 2 , C 3 , C 4l C 5 or C 6 alkyl. which is 

linear or branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

wherein 

- R 910 and R 912 , are, independently of each other, selected from hydrogen, or 
C1, C 2 , C 3l C 4l C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1, 2, 3, 4, or 5 halogens; and 

- R 911 and R 913 , are, independently of each other, selected from the group 
consisting of 
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(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 920 ; . 

(2) Ci, C 2 , C3, C 4 , Cs or C 6 alkyl, which is linear or branched and is optionally 
substitutedwth 1, 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

, (a) hydroxy, _ 

(b) -COOH^ • . 

(c) -COO{C 1t C 2 , C 3 , C 4| C 5 or C 6 alkyl), i.e. ester, 

(d) phenyl, . , 

(e) naphthyl, . 

(f) G 3 , C 4> p 5 ofC 6 cycloalkyl, 

(g) a 5. - or 6 r membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring haying 1, 2, 3, or 4, heteroatoms .independently selected 

^rom^nitrpgg^^ fused to a 5- or 6- 

;membered heterocycle having 1 , 2, or 3 hetero atoms; 

t _ Whk^h^ >.P??,4 C 4,r Cs ,or..,(^ ^cycloallcyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 920 , and said 5 or 6 membered heterocycle 
and said 8, 9 or .10 - membered bicyplic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hod roxy^ halogen, and R 92 ?; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , 
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C 3 , C 4 , C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -OC 1t 
-OC 2 , -OC3, -OC 4> -OG5 or -OC 6 alkyl, said -COO(Ci, C 2 , C 3 , C 4 , C 5 or C$ 
alkyl), i.e. ester, Ci, C 2 , € 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OQ 2 , <>C 3 , -OC 4 , 
-OC5 or -OCe alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; ■ ; ■ .« 

wherein R ?20 is selected from the group consisting of; . t ,, . ,. ,-, 

(1) hydroxy; 

■ (2) cyano;, r - v-.. l,^ ] . * .;. .- t ■• 

(3) G3, : ^:G5;vO|, G6,c^lp.a^ 

independently selected from halogen, hydroxy, -COQH , -COO(Ci , C 2 , C 3 , C 4 , 
. C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -QC 1( -OC 2 ,.-OC 3 , 
-OC 4 , -OC5 or -OC 6 alkyl, wherein said -COO(Ci, C 2l C 3 , C 4 . C 5 or C 6 alkyl) 
i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl are linear or branched and are optionally substituted with 1, 2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from ^000(0^ C 2 , C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, 
-COOH, and -QCl -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) Cr, C 2 , C 3 , C 4 , C 5 , C 6 , C 7 , C 8 , C 9 or C 10 alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from 

- (a) hydroxy; .... ... . 

(b) -COOH; 

(c) -COO(Ci, C 2 , C 3i C 4l: C 5 or C 6 alkyl). i.e. ester, which may linear or 
branched and is optionally substituted with 1,2,3, 4, or 5 halogens; 

(d) a 5 - or 6rmembered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
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said Cl C 2i C 3 , C 4 , C 6 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , ~OC 4 , -OC5.br 
-OG 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; . 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (1) two fused heterocyclic rings, each 
heterocyclic ring having 1,2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
hayoing 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C1, C 2 , C 3 , C 4 , C 5 or 
C 6 alkyl, and -OQ1 , -OC 2 , -OC 3l -OC 4l -OC 5 or -OC 6 alkyl, said d , C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC 1f -OC 2 , -OC 3 , -OC 4> -OC 5 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 
(O-CONR 92 ^ 925 ; 

(g) -SOzNR^R 925 ; 

(h) -NR 925 -C(=0)R 925 

(i) -NR 92S .C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 

(k) -O-CO-R 930 

(I) -0-CO-NR 925 R 925 ; ' . . , ,' 

: ;(mXflR 925 S0 2 R 93 °; .... /;,; . . . 

(n)-NR 92 5R 925 ; 

(0) phenyl which is optionally substituted with 1, 2, 3, 4, or 5 group 
....... independently selected from halogen, hydroxy, d, C 2 , C 3t C 4 , C 5 or C 6 

.... alkyl. -OCi, -OC 2 , -OC3. -OC4, -QCs or -OC 6 alkyl, -COOH, -COO(C 1( C 2 , 

C 3 , C 4 , C 5 or C 6 alkyl) i.e. ester, said Cn C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
r OC 2 , -OC 3 , -OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
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(p) C 3 , C 4 C 5 or C$ cycloalkyl, which is optionally substituted with 1 , 2, 3, 

4, 5, or 6 halogens; ., 
(5) OC1, OC 2 , OC 3 , OC 4 , OC 5 , QC 6 , Op 7 , OC 8 , OC 9 or OC10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from / 

(a) hydroxy; . .... ..V,.. : .. -. ' <■ '•, ;■• 

(b) -COOH; 

(c) -COO(Ci, C2, C 3| C 4 , C 5 or C 6 alkyl) i.e. ester, which may be linear or 
branched;and is optionally substituted with 1, 2, 3, 4 or 5 halogens; 

(d) a 5 r ^ or 6-mernbered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3, 
substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 . -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, 
said Cii G 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC 1( -OC 2 , -OC 3> -OC 4 , -OC 5 or 
-OQe alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatorris independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4l C 5 or 
Ce alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or-OC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC u T OC 2l -OC 3 , -OG 4 , -OC 6 or -OC 6 alkyl being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) -CONR 925 R 925 ; 

(g) -S0 2 NR 925 R 925 ; 

(h) -NR 925 -C(=0)R 925 
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(i) -NR 925 -C(=0)NR 925 R 925 ; 
(j) -NR 925 COOR 930 

(k) -O-CO-R 930 .. . 

(I) -0-CO-NR 925 R 925 ; / 
(m) -NR 925 S0 2 R 930 ; 'l]^r^< r 

(n) - NR 925 R^ 5 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, .4, or 5 groups 
independently selected from halogen, hydroxy, Ci, C 2| C 3 , C 4| C 5 or C 6 
aikyl, -OCi, -OC 2l -OC 3 , -OC 4 , -OC 5 or -OCe aikyl, -COOH, -COO(Ci, C 2 , 
C31.Q4. Q5 pr C 6 aikyl) i.e. ester, said d, C 2 , C 3l C 4l C 5 or C 6 aikyl, -Od, 
-OC 2 , -063. -904, -OC5 or -OC 6 aikyl, -COOH, -COO(d, C 2 , C 3> C 4 , C 5 
or C 6 aikyl) i.e. ester being linear or branched and optionally substituted 
with 1 , 2, 3, 4, 5, or 6 substitutents independently selected froqi Q pr 1 
C 3l C 4 C 5 or C6 cycloalkyl and 0, 1, 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(6) -COOH; 

(7) -COO(Ci, C 2 , C 3 , G 4l C5 or C 6 aikyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4, 5 halogens; 

(8) a 5 - or G-m^mbered heterocycle which may be saturated or unsaturated 
comprising 1, 2, 3, or 4 hetero atoms independently selected from nitrogen, 

oxygen and sulfur, said heterocycle being optionally substituted with 1 , 2, or 

' Ub;-^b*-o .0<~0;;% iP . ■ ■ ■ 

^substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 aikyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 6 or -OC 6 aikyl, said Ci, 

C*. C 3 , Q 4 , 65 or C 6 aikyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 aikyl 

■ ■•*•**.*■■**" "'* 

being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. . . ^ 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, pr 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6-membered heterocycle having 1, 2, or 3 
heteroatoms independently selected from nitrogen, oxygen and sulfur, fused 
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to a benzene ring, wherein said bicyclic ring system is optionally substituted 
with 1, 2, 3, 4, or 5 substituents independently selected from oxo, hydroxy, 
halogen, C lf C 2 , C 3 , C 4 , C 6 or C 6 alkyl, and -pd, -OC 2 , -OC 3l -OC4, -QC 5 or 
-OCe alkyl, said Ci, C 2 , C 3 , C 4> C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3l -OC 4 , 
-OC 5 or -OC 6 alkyl being linear or branched and optionally substituted with 1 , 
2, 3, 4, or 5 halogens; . 
(lOJ-CONR^R 925 ; 

(11) -S0 2 NR 925 R 925 ; :;: . .., ... 

(12) -nr^^or 925 

(13) -NR 9 * 5 -C(=0)NR 926 R 825 ; /• ° „ 

(14) -NR 925 COOR 930 

(15) -0-CO-R 93 ° 
(ISJ-O-CO-NR 92 ^ 925 ; 

(17) -NR 925 S0 2 R 93 °; 

(18) -NR 925 R 925 ; 

(19) phenyl .which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2> C 3 , C 4 , C 5 or C 6 alkyl, 
-Od, -OC 2> -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(C,, C 2 , C 3 , C 4 , C 5 
or Ce alkyl) i.e. ester, said Ci, C 2 , C 3| C 4 , C 5 or C 6 alkyl. -OCi, -OC2, -OC 3 , 
-OC4, -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 „ C 5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 930 is selected from the group consisting of phenyl, C 3 , C 4 C 5 or 
Ce cycloalkyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl is linear or branched anbd is optionally substituted with 1 , 2, 3, 
4, 5, 6, substitutents independently selected from 0, 1, 2, 3, 4, or 5 
halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3 , C 4 C 5 or C 6 cycloalkyl. are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, d, C 2 , C 3 , C 4 , or C 5 alkyl, -OC 1( -OC 2l -OC 3 , -OC 4 , or -OC 5 
alkyl, said Ci, C 2 , C 3 , C 4 , or C 5 alkyl, -OCi, -OC 2 , -OC 3 , -OC 4 , or -OC 5 
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alkyl being linear or branched and optionally substituted with 1, 2, 3, 4, or 
5 halogens. 



r- wherein R 925 is selected from R 930 and hydrogen, 
wherein the group PWI 



has the formula (XI) 

; • •• ) 



/ \ 

> 

/ 



-N , X 10 



A 11 ; (XI) 



wherein the groups X 10 is CR 1000 R 1001 , S, SO, S0 2 or NR 1002 

- wherein R 1000 , R 1CQ1 and ' R 1002 , are, independently of each other, selected 
from hydrogen, fluorine, Ci, C2, C 3 , C 4 , C 5 or C6 alkyl, which is linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens, or 

-c(=o)NR 1010 r 1011 . 

■ ■ • J 



and A 11 is selected from 

hydrpge|i; cVanb/-C(SO)NR !l012 R^ 013 ^ or Ci, C 3 , C 4 , 65 or C 6 alkyl, Which is 
linear of branched and is 6^|b1t§i^u6 ; s1ttdi^i'Mh' 1 , 2, 3, 4, br : 5 halogeris; 

^^whereir;-;ff; ; ;- • . 

- R 10W krid R 1d12 , are, independently of each other, selected from hydrogen, or 
Ci, C 2 , G 3 , C4, C 5 or C 6 alkyl, which \s linear or branched and is optionally 
substituted with i, 2, 3, 4, or 5 halogens; and 

- R 1011 and R ioiz t are, independently of each other, selected from the group 
consisting of 

(1) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5, substituents 
independently selected from halogen and R 1020 ; 
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(2) Gi, C 2 , C 3l C 4 , C 5 or C 6 alkyl, which is linear or branched and is optionally 
substituted with 1 , 2, 3, 4, 5, 6 or 7 substitutents independently selected from 
(a) 0, 1, 2, 3, 4, or 5 halogens, and (b) 0, 1, 2 substituents selected from the 
group consisting of 

(a) hydroxy, ' ■' " ' : ' : " ' 

■ (b)-cooH, • 

(c) -COO(Ci, C 2l C 3 , C 4 , C 5 or e* alkyl), i.e. ester, : v s 

; (d) phenyl, ' ■ ' ' ;: • ' '• > iA / ; r °; 

'./ (e) naphthyl, 

(f) C 3 , C 4 , C s or C 6 cycloalkyl, :'. 

(g) a 5 - Or 6 ^H^Mf^'W^^^'^^l^^t^^^^^^d; or 
unsaturated comprising 1v 2, 3; or 4 heteroatoms independently seleSfed 
frbm nitrogen , oxygen or sulfur; 

(h) an 8, 9 or 10 membered bicydic ring system which may be saturated 
or unsaturated comprising (a) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (b) a benzene ring fused to a 5- or 6- 
membered heterocycle having 1, 2, of 3 hetero atoms; 

- wherein said C 3 , C 4 , C 5 or C 6 cycloalkyl, phenyl, naphthyl, are 
optionally substituted with 1, 2, 3, 4, or 5 substituents independently 
selected from halogen and R 1020 , and said 5 or 6 membered heterocycle 
and said 8, 9 or 10 - membered bicydic ring system are each optionally 
substituted with 1, 2, 3, 4, or 5 substituents independently selected from 
from oxo, hodroxy, halogen, and R 1020 ; and 

(3) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1 , 2, or 3 
groups independently selected from halogen, hydroxy, -COOH, ~COO(C 1f C 2 , 
C 3 , C 4 ; C 5 or C 6 alkyl), i.e: ester, C 1f C 2 , C 3l C 4 , C 5 or C 6 alkyl, and -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC5 or -OC 6 alkyl, said -COO(d, C 2 , C 3 , C 4 , C 5 or C 6 
alkyl), i.e. ester, d, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2f -OC 3 , -OC 4 , 
-OC5 or -OC 6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

wherein R 1020 is selected from the group consisting of: 

(1) hydroxy; 

(2) cyano; 
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(3) C 3 , C 4 C 5 or C 6 cydoalkyl optionally substituted with 1, 2, or 3 groups^ 
independently selected from halogen, hydroxy, -COOH, -COO(Ci, C 2 , C 3 , C4, 
C 5 or C 6 alkyl), i.e. ester, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OQ 3 , 
-OC4, -OC5 pr-OC 6 alkyl, wherein said -COO(Ci, C 2 , C 3| C 4i C 5 or C 6 alkyl) 
i.e. ester, Ci, C 2l C 3 , C 4> C 6 or C 6 alkyl, and -OC1, -OG 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC6 alkyl are linear or branched and are optionally substituted with 1,2, 3, 
4, 5 or 6 substituents selected from 1, 2, 3, 4, or 5 halogens, and 0 or 1 
substituents selected from -COO(Ci, C 2 , C 3 , C 4 , C5 or C? alkyl) i.e. ester, 
-COOH, and -OC1, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -6c 6 alkyl substituents being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(4) C1, C 2f C3, C 4| C 5| C 6l C 7 , C 8 , C 9 or Gig alkyl, which is linear or branched 
and is optionally substituted with 1, 2, 3, 4, 5, 6, or 7 substituents 
independently selected from 0, 1, 2, 3, 4, or 5 halogen atoms and 0, 1, or 2 
groups selected from r 

(a) hydroxy; , ■ ^ r 

(b) -COQH; .V/' / / 

(c) , -000(0^ C 2 , C 3 , C 4j Q 5 or C 6 alkyl) i.e. ester, which may linear or 
branched and is optionally substituted with 1, 2, 3, 4, or 5 halogens; 

(d) a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1, 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, Ci , C 2$ 
£ 3 , or Ce alkyl, 'and -QCi, -OQ 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 ,ajtyl, 
saidX t , C 2 , C 3> C 4 , C 5 or C 6 alkyl, and -6^, -OC 2 , -OC 3 , -OC4/-OC5 or 
\^P^aJI^/be}|^ linear or branched and optionally substituted with 1, 2, 
F 3, 4, or 5 halogens.f 

(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or. unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1, 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
havoing 1 , 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, C1, C 2 , C 3 , C 4 , C5 or 
C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -QC 6 alkyl, said Ci, C 2 , C 3 , 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2 , -OC 3 , -OC 4> -OC 5 or -OC 6 alkyl being 
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linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens;, . 

(f) -CONR 1025 R 1025 ; ' ... ' , - 

(g) -so 2 NR 1025 R 102 ^ r" . ; v...' .'. : 

(h) -NR 1025 .C(=O)R 10 ^ 

(i) -NR 1 ^C(=O)NR 1025 R 1025 ; "■' . 7 

• (k) -o-co,R 10 ^ :,^:>./. ...^.. V !V^; r .."\: v 'i „ 
(I) <)-c6-nr 102 ^r! 025 ; ; 

(m) rNR 1025 SQ2R^ 030 ; , :.. 

. (n):NR^ 25 R^; i ' \ c , , , ^J^, 7,- - -^,o, 

(o) phenyj ;whieh £ ,|s- optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C6 
alkyl, -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , 
C 3 , C 4 , C 5 or Ce alkyl) i.e. ester, said C 4 , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, -OCi, 
-OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3l C 4 , C 5 
or C 6 alkyl) i.e. ester being linear or branched and optionally substituted 
with 1, 2, 3, 4, 5, or 6 substitutents independently selected from 0 or 1 
C 3 , C 4 C 5 or C 6 cycloalkyl and 0, 1 , 2, 3, 4, or 5 halogens, and 
(p) C 3 , C 4 C 5 or C 6 cycloalkyl, which is optionally substituted with 1, 2, 3, 
4, 5, or 6 halogens; 

(5) OCi, QC 2 , OC 3 , OC 4 , OCs, OC 6 , OC 7 , OC 8> OCg or OC 10 alkyl, which is 
linear or branched and is optionally substituted with 0, 1, 2, 3, 4, or 5 halogen 
atoms and 0, 1, or 2 substitutents selected from 

(a) hydroxy; .. • 

(b) -COOH; . r . 

(c) -COO(Ci , C 2 , C 3 , C 4 , C 5 or C 6 aikyl) i.e. ester, which may be linear or 
branched and is optionally substituted with 1 , 2, 3, 4 or 5 halogens; 

•(d). a 5 - or 6-membered heterocycle which may be saturated or 
unsaturated comprising 1 , 2, 3, or 4 hetero atoms independently selected 
from nitrogen, oxygen and sulfur, optionally substituted with 1, 2, or 3 
substituents independently selected from oxo, hydroxy, halogen, d, C 2 , 
C 3 , C 4 , C 5 or C 6 alkyl, and -Od, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -0C 6 alkyl, 
said d , C 2 , C 3 , C 4 , C 5 or C 6 alkyl, and -OC1 , -OC 2 , -OC 3 , -OC 4 , -OC 5 or 
-OC 6 alkyl being linear or branched and optionally substituted with 1, 2, 
3, 4, or 5 halogens.; 
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(e) an 8, 9 or 10 membered bicyclic ring system which may be saturated 
or unsaturated comprising (i) two fused heterocyclic rings, each 
heterocyclic ring having 1 , 2, 3, or 4 heteroatoms independently selected 
from nitrogen, oxygen or sulfur, or (ii) a 5- or 6-membered heterocycle 
having 1, 2, or 3 heteroatoms independently selected from nitrogen , 
oxygen and sulfur, fused to a benzene ring, wherein said bicyclic ring 
system is optionally substituted with 1, 2, 3, 4, or 5 substituents 
independently selected from oxo, hydroxy, halogen, Ci, C 2 , C 3 , C 4| C 5 6r 
C 6 alkyl, and -OCi , -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl, said C{; Q 2 | C 3 , 
C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl Being 
linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

(f) ^CONR 1025 R 1025 ; 

> (g)-SO 2 NR 1025 R 1025 ; 

(h) -NR 1025 -C(=O)R 1025 

(i) : N R 1025 -C(=O)NR 1025 R 1025 ; 
(j)^NR 1025 COOR 1030 

(k) -O-CO-R 1030 

(I) -O-CO-NR 1025 R 1025 ; 

(m) -NR 1025 SO 2 R 1030 ; . 

(n)-.NR 1025 R 1025 ; 

(o) phenyl, which is optionally substituted with 1, 2, 3, 4, or 5 groups 
independently sejected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C5 or C 6 
alkft -OC^^^ 

C 3 , C 4 , C5 or C 6 alkyl) i.e. ester, said Ci, C 2| C 3 , C 4 , C 5 or C 6 alkyl, -Od, 
-OC 2l -OC 3 ,"-OC 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(C 1f C 2| C 3| C 4 , C 5 
or C6 alkyl) i.e. ester being linear or branch^j arid optionally substituted 
with 1, 2, 3, 4, 5, oris substitiifents independently selected froni 0 or 1 
C 3 , C 4 C 5 or C 6 cycloaikyl and 6, 1 , 2, 3, 4, or 5 halogens, and " \ 
: (p) C 3 , C 4 C 5 or G 6 cycloaikyl, which is optionally substituted with i, 2, 3, 
4, 5, or 6 halogens; 

(6) -c6dH; f 

(7) -COOXCi, C 2| C 3 , C 4 , C 5 or C 6 alkyl) Lie. ester, which may be linear or 
branched and is optionally substituted with 1, 2, 3, 4, 5 halogens; 

(8) a 5 - or 6-membered heterocycle which may be saturated or unsaturated 
comprising 1 , 2, 3, or 4 hetero atoms independently selected from nitrogen, 
oxygen and sulfur, said heterocycle being optionally substituted with 1, 2, or 
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3 substituents independently selected from oxo, hydroxy, halogen, Ci, C 2 , C3, 
C 4 , C 5 or C 6 alkyl, and -OC1, -OC 2l -dC 3j -OC 4 , -OC 5 or -OC 6 alkyl, said C1, 
C 2 . C 3l C 4 , C 5 or C 6 alkyl, and -OCi, -OC 2 , -OC 3 , -OC 4 , -OC 5 or -OC 6 alkyl 
being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens. 

(9) an 8, 9 or 10 membered bicyclic ring system which may be saturated or 
unsaturated comprising (a) two fused heterocyclic rings, each heterocyclic 
ring having 1, 2, 3, or 4 heteroatoms independently selected from nitrogen, 
oxygen or sulfur, or (b) a 5- or 6^emBereci r fieferocycle having 1, 2, or 3 
heteroatoms independently selected from nitrbgenr oxygen and sulfur, fused 
to a benzene ring, wherein said bicyclic ring system is- optionally substituted 
with 1, 2, 3; 4; or 5 fufctfttttoiMfr' ind<^naently ;sl^ed^lrb^ Jhy^ro^r 
halogen, C 1( C 2l C 3 , C 4 ! C 5 or C 6 alkyl, arid #Ci, -OC 2> 45c 3> '-OC 4 , : OCs or 
-OC 6 alkyl., said C1, C 2 , C 3 , C 4 , C s or C 6 alkyl, and -OC 1( -OC 2 , -OC 3 , -OC 4 , 
-OC5 or -OC6 alkyl being linear or branched and optionally substituted with 1, 
2, 3, 4, or 5 halogens; 

(10) -CONR 1025 R 1025 ; 

(11) -S6 2 NR 1025 R 1025 ; 

(12) -NR i025 -C(=O)R 1025 

(13) -NR 1025 -C(=O)NR 1025 R 1025 ; 

(14) -NR 925 COOR 1030 

(15) -O-CO-R 1030 

(16) -O-CO-NR 1025 R 1025 ; 

(17) -NR 1025 SO 2 R 1030 ; 

(18) -NR 1025 R 1025 ; 

(19) phenyl , which is optionally substituted with 1, 2, 3, 4, or 5 group 
independently selected from halogen, hydroxy, Ci, C 2 , C 3 , C 4 , C 5 or C 6 alkyl, 
-OC1, -OC 2 , -OC 3 , -OC4, -OCs or-OCe alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C 5 
or C 6 alkyl) i.e. ester, said Ci, C 2 , C 3l C 4 , C 5 or C 6 alkyl, -OC 1t -OC 2 , -OC 3 , 
-0C 4 , -OC5 or -OC 6 alkyl, -COOH, -COO(Ci, C 2 , C 3 , C 4 , C5 or C 6 alkyl) i.e. 
ester being linear or branched and optionally substituted with 1, 2, 3, 4, or 5 
halogens; 

wherein R 1030 is selected from the group consisting of phenyl, C 3 , C 4 C 5 
or C 6 cycloaikyl, and C 3 , C 4 C 5 or C 6 cycloalkyl, wherein Ci, C 2 , C 3l C 4 , 
C 5 or C 6 alkyl is linear or branched anbd is optionally substituted with 1, 
2, 3, 4, 5, 6, substitutents independently selected from 0, 1,2, 3, 4, or 5 
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halogens, 0 or 1 phenyl, wherein said optional phenyl substituent and 
said R 930 , when R 930 is phenyl or C 3| C 4 C 5 or C 6 cycloalkyl, are optionally 
substituted with 1, 2, 3, 4, or 5 substituents, independently selected from 
halogen, OH, C 1f C 2 , b 3 , C4, or C 5 alkyl, -Od, -OC 2l -OC 3 , -OC 4 , or -OC 5 
alkyl, said d, C 2 , C 3l C 4 > or C 5 alkyl, -OCi, OC 2 , -OC 3 , -OC 4 , or -OC5 
aikyl Being linear or branched and optionally substituted with 1, 2, 3, 4; or 
5 halogens, 

wherein R 1025 is selected from Ft 1030 and hydrogen, 
or wherein the group PM 
has the formula (XII) 




- wherein the groups R 1201 is hydrogen or fluoro. 

wherein R 12 - und A 12 is selected from hydrogen and cyano, and the other is 
hydrogen?) ^••*r >";}hi ^^ttr^q ,., K: y:^.< ■ .-..v : - • , 

or wherein the group PM 

has the formula XIII: 

R 1303 




(XIII) 
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wherein: 

- R 1300 is selected from the group consisting of: 

(10) hydrogen, 

(11) CN, 

(12) Ci-ioalkyl, which is linear or branched which is unsubstituted or 
substituted with: 

a) halogen, or 

• ■ . . . . * • . ■ 

b) phenyl, which is unsubstituted or substituted with 1 - 5 substituents 

independently selected from halogen, CN; OH, R 1?p2 , * OR 13?2 , 
NHS0 2 R 1 ? 02 , ^(G^alkyDSOaR 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR i3os R i306 cONR 1305 R 1306 , C0 2 H, and COzC^alkyl, wherein the Ci_ 
6 alkyl is linear or branched, 

(13) phenyl which is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, CN, OH, R 1302 , OR 1302 , NHS0 2 R 1302 , 
N(C^alkyl)S0 2 R 1302 , S0 2 R 1302 , SO 2 NR 1305 R 1308 , NR 1306 R 1306 , CONR 1305 R 1306 , 
C0 2 H, and C0 2 Ci^alkyl, wherein the Ci^alkyl is linear or branched, 

(14) a 5- or 6-membered heterocyclic which may be saturated or 
unsaturated comprising 1-4 heteroatoms independently selected from N, S 
and O, the heterocycle being unsubstituted or substituted with 1-3 
substituents independently selected from oxo, halogen, N0 2f CN, OH, R 1302 , 
OR 1302 , NHS0 2 R 1302 , N(C^alkyl)SO 2 R 1302 l S0 2 R 1302 , SO 2 NR 1305 R 1306 , 
NR 1305 R 1306 J CONR 1305 R 13(B apd co^alkyl, wherein the C^alkyl is 

linear or branched, 

(15) C^cycloalkyl, which is optionally substituted with 1 - 5 substituents 
independently selected from halogen, OH, Ct-ealkyl, and OCi-ealkyl, wherein 
the Ci^alkyl and OCi-ealkyl are linear or branched and optionally substituted 
with 1 -5 halogens, 

(16) OH, 

(17) OR 1302 , and 

(18) NR 1305 R 1306. 
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- R 1301 is hydrogen; 

- R 1302 is Chalky!, which is linear or branched and which is unsubstituted or 
substituted with 1 - 5 groups independently selected from halogen, COaH, and 
C0 2 Ci^alkyl, wherein the Chalky! is linear or branched; 

- R 1303 is hydrogen; T 

- R 1305 and R 1306 are independently selected from the group consisting of: 

(5) hydrogen, 

(6) phenyl, which is unsubstituted or substituted with substituents independently 
selected from halogen, OH, Chalky!, and OCi^alkyl, wherein the Ci^alkyl is 
linear or branched and optionally substituted with 1-5 halogens 

(7) C^cycloalkyl; which is unsubstituted or substituted with 1-5 substituents 
independently selected from Ci^alkyl, and OCi^alkyl, wherein the Chalky! is 
linear or branched and optionally substituted with 1-5 halogens 

(8) C^alkyl, which is linear or branched and which is unsubstituted or substituted 
with: 

a) halogen, or 

b) phenyl, which is uhsubstituted or substituted with 1 - 5 
-. . ■ '■•../ ■ 

substituents independently selected from halogen, OH, Ci„ 

ealkyl, and OCi^alkyl, wherein the Ci-ealkyI is linear or 
; i , branched and optionally substituted with 1 -r 5 halogen^, 

or wherein R 1305 and R 1306 together with the nitrogen atom to which they are attached 
:,■ . . form a heterocyclic ring selected from azetidine, pyrrolidine, 
piperidine, piperazine, and morpholine wherein said 
; heterocyclic ring is unsubstituted or substituted with one to five 
substituents independently selected from halogen, hydroxy, 
C^alkyl, and Ci^alkoxy, wherein alky! and alkoxy are 
unsubstituted with one to five halogens; 
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-R 1304 and R 1307 are hydrogen; 



or wherein the group PM 



has the formula XIV: 



o R 14 J?° R 140i 



/ CN 



(XIV) 



wherein R 1400 is H and R 1401 is hydrogen atom (-H); orfluoro, or cyano. 



1 0. A composition comprising a compound according to any one of the preceding 
claims in combination with acarbose. 

11. A composition comprising a compound according to any one of the claims 1 to 9 
in combination with metformin. 

12; A composition comprising a compound according to any one of the claims 1 to 9 
in combination with acarbose and metformin. 



13/ A composition comprising a compound according to any one of the claims 1 to 9 
in combination with 

(a) other DP IV inhibitors , 

(b) insulin sensitizers selected from the group consisting of 

(i) PPAR agonists, 

(ii) biguanides, and 

(iii) protein tyrosin phosphatase-1 B (PTP-1 B) inhibitors; 



/ 
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(c) insulin and insulin mimetics; 

(d) sulfonylureas and other insulin secretogogues; 

(e) a-glucpsidase inhibitors; 

(f) glucagon receptor agonists; 

(g) GLP-1 ; GLP-1 mimetics, e.g. NN-221JI (liraglutide from Novo Nordisk), and 
GLP-1 receptor agonists; 

(h) GLP-2; GLP-2 mimetics, e.g. ALX-0600 (teduglutide from NPS Allelix 
Corp.) and GLP-2 receptor agonists; ; 

(i) exendin-4 and exendin-4 mimetics;, e.g. exenatide (AC-2993, synthetic 
exendin-4 from Amylin/Eli Lilly); 

(j) GIP, GIP mimetics, and G|P receptor agonists; 

(k) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; 

(I) choletserol lowering agents selected from the group consisting of 

(i) HMG^CoA reductase inhibitors, 
t : (ii) sequestrants, . , * ' ../ 

(iii) nicotinyl ajkohol, nicotinic acid and salts thereof, 

(iv) PPARa agonists, 

(v) PPARct/y dual agonists, 

(vi) inhibitors of cholesterol absorption, 

(Yii)>aeyl £qA^ inhibitors, and 

^(vii i)^a rrtloxidaiiits^ ^ L ;^ n e^. ; ^ - ;: r , 

^m) PPAR8 agonists;H ; { \ -jv: au^; • -r^hp.,. • ' 

, (n) antiobesity :ppmpounds;r n c r . , • >i 
(p) an ileal biie acid transporter inhibitor; and ; ;; - , - :.. )* 

(p) aritWriflammatory agents. ^ 

14. A composition comprising a compound according to any ope of the claims 1 to 9 
in Combination with a gene therapeutic expression system for GLP-1 comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GLP-1 (gluacogen like peptide - 
1); and 
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(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 
and 

(c) A a polyadenylation signal downstream of (a); and ^ 
(id) a polynucleotide, sequence encoding a proteolytic cleavage site located 

between the polynucleotide sequence encoding GLP-1 and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GLR-1 underlies a constitutive promoter or is 
controlled/by a regulatable promotor; 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequeneg encoding GIP (glucose dependent insulinotropic peptide); 

(g) wherein, optionally f Jhe viral vector is encompassed by a mammalian 
cell. 

15. A composition comprising a compound according to any one of the claims 1 to 
9 in combination with a gene therapeutic expression system for GIP comprising 
a viral vector comprising 

(a) a polynucleotide sequence encoding GIP (glucose dependent 
insulinotropic peptide); and - \ 

(b) a polynucleotide sequence encoding a signal sequence upstream of (a); 
and 

(c) a polyadenylation signal downstream of (a); an^ 

(d) a polynucleotide sequence encoding a proteolytic cleavage site located 
between the polynucleotide sequence encoding GIP and the 
polynucleotide sequence encoding the signal sequence; and 

(e) wherein the expression of GIP underlies a constitutive promoter or is 
controlled by a regulatable promotor; • 

(f) wherein, optionally, the viral vector comprises a polynucleotide 
sequence encoding GLP-1 (glucagon like peptide 1); 

(g) wherein, optionally, the viral vector is encompassed by a mammalian 
cell. 
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16. A composition comprising a compound according to any one of the claims 1 to 9 
in combination with a gene therapeutic expression system for GLP-1 and / or GIP 
wherein v , i y 

the signal sequence upstream of the gene of interest (GLP-1 ; GIP) is 
the murine immunoglobulin k signal sequence or the glia monster 
r exendin signal sequence; and / or 

? - the polyadenylation signal downstream of the gene of interest (GLP-1; 
r GIP) is derived from simian viraus 40 (SV 40); arid /or ' ■ 1 

- the proteolytic cleavage site is cleaved by fun n preotease; and/ or 

- the gene delivery vector for expression the gene of interest is an 
adenoviral, retroviral, leniviral, adeno associated viral vector; and /or 

- the constitutive promoter is a cytomegalovirus (CMV) promotor, or a 
Rous sarcoma long-termirial repeat (LJR) sequence, and the SV 40 

r earjy gene gene promoter; and the inducible promoter is the Tet-On™ 
/ Tet-Off™ system available from Clontech; and /or 

- the mammalian cell is a primate or rodent cell, preferably a human 
cell, more preferably a human hepatocyte. 

17. A ^composition according to any one of the claims 11 to 16, which additionally 

c4§.vA F^Kaigpria^utlpal .cot|i^3itipn (comprising a| compound or composition according 
to any^one.of 4jje .^t^^in^/^laiiTis,-. and optionally a pharmaceiitical acceptable . 
diluent and/prc^rrier v ; : 

19. Use of a composition or a pharmaceutical composition according to any one of 
the claims 1 1 to 18 for the preparation of a medicament for the inhibition of dipeptidyl 
peptidase IV and dipeptidyl peptidase IV - like enzyme activity in a mammal. 

20. Use of a composition or a pharmaceutical composition according to any one of 
the claims 1 1 to 1 8 for the preparation of a medicament for the treatment of disorders 
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related to the inhibition of dipeptidyl peptidase IV dipeptidyl peptidase IV - like 
enzyme activity in a mammal. , . r 

21. The use acpording to claims 1 9 or 20 for the preparation of a medicament for the 
treatment of indications selected from the group consisting of non-insulin dependent 
diabetes mellitus (type 2), impaired glucose tolerance, impaired fasting glucoase, 
impaired glucose metabolism, prediabetes, glycosuria, and disturbances of signal 
action at the cells of the islets of Langerhans and jnsu|in sensitivity in the peripheral 
tissue in the postprandial phase of mammals, insulin resistance, lipid disorders, 
hyperiipi^rTiia v m^abo neuropathy and nephropathy and of 
sequelae caused by diabetes mellitus in mammals; obesity, metabolism-related 
hypertension and cardiovascular sequelae caused by hypertension in mammals; 
atherosclerosis and its sequelae, inflammatory bowel disease, including Crohn's 
disease and ulcerative colitis, other inflammatory conditions, pancreatitis, tumor 
metastasis, benign prostatic hypertrophy, gingivitis, osteoporosis, for the prohylaxis 
or treatment of skin diseases and diseases of the mucosae, autoimmune diseases 
and inflammatory conditions, and for the prophylaxis or treatment of psychosomatic, 
neuropsychiatry and depressive illness, and neurodegenerative diseases such as 
anxiety, depression, sleep disorders, chronic fatigue, schizophrenia, epilepsy, 
nutritional disorders, spasm, and chronic pain. 

22. The use according to any one of the claims 19 to 21 for the preparation of a 
medicament for the treatment of indications selected from the group consisting of 
non-insulin dependent diabetes mellitus (type 2), prediabetes, impaired glucose 
tolerance, impaired fasting glucoase and impaired glucose metabolism. 

23. A method for the inhibition of dipeptidyl peptidase IV and dipeptidyl peptidase IV 
- like enzyme activity in a mammal comprising the step of administering to a mammal 
a therapeutically effective amount of a composition or a pharmaceutical composition 
according to any one of the claims 1 1 to 18. 
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24. The method according to claim 23 for the treatment of disorders related to the 
inhibition of dipeptidyl peptidase IV dipeptidyl peptidase IV - like enzyme activity. 

25. The method according to claim 24 for the treatment of indications selected from 
the group consisting of non-insulin dependent diabetes mellitus (type 2), impaired 
glucose tolerance, impaired fasting glucoase, impaired glucose metabolism, 
prediabetes, glucosuria, and disturbances of signal action at the cells of the islets of 
Langerhans and insulin sensitivity in the peripheral tissue in the postprandial phase 
of mammals, insulin resistance, lipid disorders, hyperiipidemia, metabolic acidosis, 
diabetic neuropathy and nephropathy and of sequelae caused by diabetes mellitus in 
mammals; obesity, metabolism-related hypertension and cardiovascular sequelae 
caused by hypertension in mammals; atherosclerosis and its sequelae, inflammatory 
bowel disease, including Crohn's disease and ulcerative colitis, other inflammatory 
conditions, pancreatitis, tumor metastasis, benign prostatic hypertrophy, gingivitis, 
osteoporosis, for the prohylaxis or treatment of skin diseases and diseases of the 
mucosae, autoimmune diseases and inflammatory conditions, and for the prophylaxis 
or treatment of psychosomatic, neuropsychiatric and depressive illness, and 
neurodegenerative diseases ^fehl^ sleep disorders, chronic 
fatigue, schizophrenia, epilepsy, nutritional disorders, spasm, and chronic pain. 

26. The method according to claim 25 for the treatment of indications selected from 
the group consisting of non-insulin dependent diabetes mellitus (type 2), prediabetes, 
impaired glucose tolerance, impaired fasting glucoase and impaired glucose 
metabolism. 
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